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L WE are to take President Truman’s message 
to the Congress on tax matters early in January 
and from it gauge the breadth of his mind as a 
person who understands the broad but basic prob- 
lems of finance, we cannot es- 
He Ought To Pe the conclusion that he has 
shown no improvement from the 
Know Better days when he was in the process 
of failing in the haberdashery 

R.L. DUDLEY business in Missouri several 

years ago. 

American industry is faced with the need of 
very heavy capital expenditures during the next 
five years ... probably as much as $100 billion, 
of which the oil industry’s share is large. In an 
editorial in the November issue of World Oil we 
pointed out that a hostile attitude in the White 
House towards industry would make it very diffi- 
cult to channel this additional money into invest- 
ment in industrial concerns, whether they be big 
or small. We also pointed out that even with a 
friendly attitude existing in the government, it 
was uncertain that this much money could be 
drawn into industrial stock investment or even 
in loans. 

To the person who will stop for a moment and 
consider, certain things stand out like a sore 
thumb. A prosperous industry means jobs, satis- 
factory jobs. A prosperous industry means an in- 
dustry which can keep its plants in modern condi- 
tion, and which can expand to meet the opportuni- 
ties offered. With our annual gain in population 
more jobs must be provided or we will be in the 
shape of some countries whose names we all can 
call. An unprosperous, decadent industry, certainly 
will mean less jobs. Nobody but a communist 
who thrives on bad times and chaos should wish 
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go oil industry is in a transition from an 
economy of abundance and sub-normal prices to 
an economy of aggressive expansion and profitable 
operation. This is the opinion of Dr. Joseph E. 
Pogue, internationally 
known economist and 
vice president of Chase 
of Expansion Seen National Bank, New 

York, who last month 
addressed Continental Oil Company officials and 
staff. 

“There may be some set-back in business in 
1948,” said Dr. Pogue, “but the oil industry is 
in good position to resist it. In 1947 the demand 
for petroleum products was up 10 percent over 
1946, and production was likewise up 10 percent. 
This balance was attained, however, because the 
oil industry used the full capacity of its facilities. 

“This situation has never occurred before. There 
is no longer a surplus of producing capacity, 
which means that the industry is shifting from 
an economy of over-demand to an economy of 
aggressive expansion.” 

Dr. Pogue predicted that world oil demand 
will reach 10 million barrels daily during the next 
five years, and that the industry will spend $13 
billion during that period to expand and main- 
tain existing facilities. 


Aggressive Era 








for a period of depression or unprosperous times. 

Now, with inflation, a part of which will surely 
remain with us, because no one we know thinks 
that wages will ever, for any material period at 
least, be lower than they now are, every industrial 
concern in these United States is finding it neces- 
sary to replace old and less expensive equipment 
with new and far more costly equipment. And the 
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‘sad thing is that in a great many cases the new 


Gnd more expensive equipment is little if any 
Jmore productive than the old equipment which 
originally cost half of its replacement value. This 
jeans in many cases, that insofar as industry is 
concerned, it will take more money to stay in 
business on an original scaie than it did to go into 
business in the beginning. 

All of which gets back to the conclusion that 
even Mr. Truman should be able to see: if in- 
dustry’s. profits are syphoned off in an increasing 
manner, it not only will have less of its own 
funds to invest in its own enterprises, but it will 
find it increasingly difficult to get the public to 
invest. And that can easily mean a slowdown 
which neither management nor employes want. 

Yet President Truman, with a true politician’s 
lack of farsightedness, and in an obvious attempt 
to bid for the votes of the very people whose jobs 
he would put in jeopardy, proposes an additional 
tax burden of more than $3 billion annually on in- 
dustry through increased income taxes. 

No one should be surprised that he “went busted” 
selling neckties! 

Undoubtedly, many will excuse the President 
by saying that his talk was mere political thunder, 
but that is exactly what we are complaining about. 
It is a dangerous electrical storm with which he 
is playing. We could excuse it in somebody across 
the water, but any American, particularly a presi- 
dent, whether he became one by accident or not, 
should have more sense and should exercise it. 


an part which modified and improved varia- 
tions of the Fischer-Tropsch process will play in 
our national economy seems more clearly defined 
now that some of the many factors which bear on 
the matter can be fitted 
into place. 

At present engineering 
is proceeding on two com- 
mercial plants which will 
make synthetic liquid fuels and petro-chemicals 
from dry field gases. Several pilot plants are in 
operation, several more are under construction, 
and it seems certain that all phases of the produc- 
tion of liquid fuels from both natural gas and from 
coal are to be thoroughly investigated. 

To date most of the attention given the process 
by the petroleum industry has centered on the pro- 
duction of liquid fuels. The present shortage of 
petroleum products serves to emphasize our long 
range problems in supplying the liquid fuel re- 
quirements of an increasingly mechanized civiliza- 
tion, even though this shortage is primarily one of 
transportation difficulty. The greatly increased 
price of crude oil, and the increasing cost of crude 
oil discovery and production, favor the develop- 


Development of 
Synthesis Process 
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ment of competitive fuel sources. Our known crude 
oil and natural gas resources are estimated now 
at about 12 times our annual production, a danger- 
ously-low ratio, and are a small percentage of our 
energy reserves in the form of coal. While the im- 
mense crude oil reserves in the Middle East and 
in South America are sufficient for many years 
supply, assuming that this oil will be available for 
our use, the expense of long distance sea transport 
is considerable, and the necessities of national de- 
fense require that a liquid fuel supply adequate 
for the needs of a military effort and a wartime 
industrial system be available nearer home. These 
considerations of fuel supply seem to make certain 
the early installation and continued operation of 
processes for the production of synthetic fuels. 
Natural gas, feed for the two commercial plants 
now in design, is available in large volumes and 
can well supply a substantial part of our liquid 
fuel requirements for many years. Plant capital 
investments, of course, are high, but the over-all 
economics of our industry are becoming increas- 
ingly favorable to this program, Liquid fuel pro- 
duction from coal is a closely parallel case. Addi- 
tional process steps are required here to prepare 
a suitable feed gas for the synthesis reaction, and 
heavier capital investments, so that this develop- 
ment can be expected to lag behind the synthesis 
of dry gases. As our large coal reserves become 
relatively more important in meeting our energy 
demands, the liquid-fuel-from-coal processed will 
be increasingly prominent and should eventually 
be all important. This is, of course, many years in 
the future, and the actual synthesis processes that 
are finally used in large scale operations may not 
necessarily be of Fischer-Tropsch origin. 


By-product oxygenated chemicals formed in the 
synthesis reaction when liquid fuels are the prin- 
cipal end product will run as high as 30 percent 
of the total products. In a plant designed to pro- 
duce some 6000 barrels per day of synthetic hydro- 
carbons, the estimated yield of oxygenated chemi- 
cals is about 400,000 pounds per day. 


Economic studies made two or three years back 
on the yields, capital investment, and economic 
realizations from these plants leaned heavily on 
the value of these oxygenated chemicals, as the 
liquid fuel prospects then were not so attractive 
as is now the case. That these plants were regarded 
as sound commercial ventures by responsible oper- 
ating and engineering companies speaks well for 
the market prospects of the chemical by-products. 
There is, of course, a major research program 
which must be performed to develop the best 
methods for separating the complex mixture of 
chemicals produced in these plants into desired 
components, but capable groups are at work on 
these problems and remarkable progress has been 
reported. 
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SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 





40-YEAR OLD EDWARD ¢oc0-o/ 


VALVES STILL IN SERVICE. .. 





More than 40 years ago, a railroad 
car builder on Chicago’s far south side 
erected a new power plant. The blow-off 
valves, like the feedline and many other 
valves on the four boilers, were Edward. 

The same blow-off valves have been 
in continuous service ever since and 
are still tight. There have been no re- 


After 40 years 
these Edward blow. 
off valves are still 
in regular service 
and give tight clo. 
sure. Edward was 
the original builder 
of steel blow-off 
valves. 


* pairs or replacements other than a few 


new type seats and disks. 

Because the valves are subjected to 
frequent and sudden temperature 
changes and the erosive action of scale 
and abrasive material blown through 
at high velocities, blow-off service is 
exceptionally severe. 








Edward 12 in. angle non- 
return valoes for 1500 lb. 
1000 F service. Left valve 
shows Equaliser running 
from above disk to outlet. 


PRESSURE SEAL 
BONNET GAINS 
IN POPULARITY 


For high-pressure, 
high temperature 
service the pressure 
seal bonnet connec- 
Internal parts of Edward tion continues to 
pressure seal connection. gain in popularity. 


At the time Edward began incor- 
porating pressure seal connections as 
an optional feature on the larger globe 
and angle stop and non-return valves, 
body contours were changed and in- 
ternal flow passages esigned to 
greatly reduce pressure drop. 

Another feature, in the case of non- 


return and check valves was the addi- 
tion of the EDWARD EQUALIZER, 








ON FLOWING WELLS 





At St. Johns, La., are these 
Edward forged steel check valves, 
typical of many used in the oil fields. 


In this case, Edward 2 in. Fig. 160 
valves are on lines from 14 flowing 
wells at the treater and separator 
station. Check valves prevent back 
flow to wells. 


Edward builds ball and piston 
type check valves in horizontal, 
angle and vertical patterns for pres- 
sures to 7500 lb. and temperatures 
to 1000 F. Sizes 4 in. to 16 in. 





a piping arrangement which reduces 
ressure drop and helps prevent disk | 
uctuation in service. 


bonnet connection are 


ressure seal 
airly simple 


Internal parts of the 


but require tool-room machining care 
to insure a tight joint. A contingent 
advantage of the pressure seal connec- 
tion is ease of disassembly after lon 
time high temperature service an 
greatly simplified reassembly. 





Torque Meter Stops 


Bolting Guesswork 


All torque wrenches in the Edward 
plant are regularly calibrated on torque 
meters, before each valve production 
run, to be sure that wrenches measure 
correctly. Valve assemblers are thus 
certain that correct tightening stresses 
are applied to threaded valve parts. 





Equal stressing or stud bolts is im- 


rtant in proper assembly of bolted 

mnet valves. Properly tightened 
screwed-in valve seats and bonnet 
bushings assure leak-proof valve trim. 
Evenly stressed threaded parts mean 
tight joints, less effect on bolting from 
extreme temperatures, and easicr re- 
make if a joint is ever broken. 

Body-bonnet bolting on large valves 
is stressed to exact micrometer mea- 
surement during assembly. 





EDWARD BUILDS cast and forged steel globe and angle stop, gate, non-return, blow-off, feedline stop-check, Intex (integral seat), integral 
bonnet Univalves, relief, hydraulic, gage valves and strainers for power, petroleum, marine, industrial and technological services. 
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Processing of Lubricating Uils 


V. A. KALICHEVSKY 
Consulting Chemical Engineer 
Magnolia Petroleum Company, Beaumont, Texas 








Bos a good many years 
the processes involved in 
the manufacture of lubri- 
cating oils were sur- 
rounded by a veil of mys- 
tery which only a few per- 
sons were allowed to pen- 
etrate after they were 
duly initiated into the 
deep secrets of the art. 
However, as. time went 
by, the cut and dried 
methods, based on hunches 
and practical observations, 
were gradually systema- 
tized into a concise pic- 
ture of the various refin- 
ery operations. The pres- — 
ent article attempts to 
summarize the existing knowledge on this subject 
without describing the theoretical aspects of the prob- 
lem or introducing detailed discussions having no 
direct relationship to commercial practice. 

The crude oil received by the refinery is charged 
to stills where it is split into fractions of progres- 
sively higher boiling points. After removal of gaso- 
line, kerosine and some of the heavier fractions 
commonly referred to as gasoil, the distillate begins 
to acquire a certain “body” or viscosity, showing 
that it may be utilized for lubricating purposes. The 
dividing line between the so-called “non-viscous” 
and “viscous” fractions is not sharp and with the 
same crude will vary with the individual refineries 
depending on the type of products manufactured, 
their specifications, design and operation of the dis- 
tillation equipment and various economic factors. 

Crude oils differ with respect to both quantity 
and quality of the lubricating oil fractions which 
they contain. Those which are attractive as lubri- 
cating oil sources are often referred to as “lubricat- 
ing oil crudes” while others are known as “non-lubri- 
cating oil crudes.” Again, the differentiation between 
these two types of crude oils is not sharp and may 
vary with the individual refineries. It is largely de- 
termined by the available crude supply, processing 
equipment, economic considerations, market demand 
and similar matters. 


and machines. 


operation. 








Paraffinic and Non-Paraffinic 


Lubricating oil crudes may be further classified into 
those suitable for the manufacture of motor, aviation 
and related oils which are employed for lubricating en- 
gines in intermittent service and those which are 
used for lubricating machinery, such as turbines, 
operating at a constant temperature level over long 
periods of time. The first group, usually known as 
“paraffinic crudes” contain lubricating oil fractions 
which show relatively small variations in viscosity 
with the change in temperature. The second group 
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Esta oil manufacture has developed rapidly from 
the days when it was an art based entirely on rule of thumb 
methods, and new techniques, processes, and equipment have 
-enabled the refiner to keep abreast of the requirements for 
high quality lubricating oils for use in newly developed engines 


Currently, the United States is producing nearly 125,000 
barrels daily of lubricating oils. Construction of new processing 
facilities, some of which replace obsolete equipment, will 
increase this production to more than 150,000 barrels daily. 

This timely article by a widely known authority in the field 
of lubricating oil processing, presents in simple terms a prac- 
tical discussion of the processes for commercial production of 
lube oils, laboratory tests for evaluation of lube oil properties, 
and lube oil plant equipment and its efficient, economical 


All photos are through the courtesy of The Lummus Company 


of “non-paraffinic crudes” 
also known as “naphthenic 
crudes” is made up of lu- 
bricating oil fractions 
which show compara- 
tively wide fluctuations in 
viscosity with tempera- 
ture. The paraffinic crudes 
as a rule contain appreci- 
able quantities of wax 
while naphthenic crudes 
are almost free of this in- 
gredient but normally in- 
clude much asphalt. If a 
crude oil contains both 
wax and asphalt it may 
be classified as a “mixed 
-—- base crude.” 

No distinct line of de- 
marcation can be drawn between the three types of 
crudes because of the existence. of many intermediate 
varieties. It may be noted that crudes containing 
wax and practically no asphalt are also referred to 
as Pennsylvania type crudes or “paraffin base crudes.” 
The mixed base crudes are often called Mid-Continent 
crudes while naphthenic crudes may bear the label of 
“asphalt base crudes” or Coastal crudes. This shows 
some confusion in the nomenclature which arises 
from the fact that practically no two crude oils are 
alike and their subdivision into distinct groups is to 
a great extent artificial. 

The lubricating oil portion of the crude remaining 
in the still after separation of the non-viscous dis- 
tillates may be resolved into several constituents by 
the use of solvents and similar expedients. These 
constituents may be enumerated ag follows: 

As phaltic bodies. 

Resins. 

Low viscosity index constituents, occasionally re- 
ferred to as naphthenic constituents, and characterized 
by relatively wide fluctuations in viscosity with tem- 
perature, 

High viscosity index constituents also known as par- 
affinic constituents, and characterized by relatively small 
fluctuations in viscosity with temperature. 

Pseudo-waxes or border line substances between the 
high viscosity index constituents and waxes. 

Waxes. 

The transition between these various crude oil con- 
stituents is very gradual and no sharp division line can 
be drawn between them. The relative proportions of 
these various materials vary with the type of crude oil. 
Likewise the chemical constitution, and consequently 
such properties as stability to oxidation or under service 
conditions of the above components may fluctuate be- 
tween the different crudes. For instance the low vis- 
cosity index constituents from a Coastal crude are in 
many respects different from those found in a paraf- 
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finic crude although their change in viscosity with 
temperature may be alike. 

In preparing a finished lubricating oil the refiner is 
interested to have it include certain desirable constitu- 
ents and to eliminate the undesirable ones. The con- 
stituents desirablé in one product may not necessarily 
be the desirable ones in some other oil, and elaborate 
tests are necessary in order to determine the degree 
of refining to which the oil must be subjected. How- 
ever, after the necessary adjustments are worked out 
for the individual crudes, the uniformity of the re- 
refinery output may be maintained on the basis of 
rather simple laboratory tests. The most common tests 
of this nature include: 

Gramty- normally reported.in ° API. 

Flash point or temperature to which the oil must be 
heated to give off inflammable vapors in sufficient 
quantities to produce a flash when ignited. 

Fire point or temperature to which the oil must be 
heated to give off inflammable vapors in sufficient 
quantities to insure continuous burning when ignited. 

Color usually expressed on a more or less arbitrary 
scale such as ASTM, Tag-Robinson or Lovibond. 
The Lovibond scale is additive within the lower 
color ranges. 

Pour point is the temperature at which the oil con- 
geals and ceases to flow. 

Cloud point is the temperature at which the oil be- 
comes cloudy because of separation of dissolved sub- 
stances, usually wax. 

Viscosity shows the resistance of the oil to flow freely 
at the specified temperature, usually 100° F., 130° F. 
or 210° F. 

Carbon residue is the amount of solid materials left 
on evaporating the oil under specified conditions. 


76 {50} 





General View of Solvent Treating and Dewaxing Units, Magnolia Petroleum Company, Beaumont, Texas. 





Neutralization number is an indication of the quantity 
of acidic materials present in the oil. 

Most of the above tests must be performed under 
exactly specified conditions in order to obtain repro- 
ducible results. Likewise interrelations between these 
different tests are often of considerable significance as 
demonstrated by the discussion below. 

Gravity by itself has little meaning. However, if 
both gravity and viscosity are known they may be 
used for calculating the so-called “viscosity-gravity 
constant” which is practically the same for all frac- 
tions originating from the same crude oil source. The 
viscosity-gravity constant is within certain limits an 
indication of the change in the viscosity of the oil 
with temperature. Determination of the constant asa 
measure of the degree of refining to which the oil 
was subjected becomes, therefore, of importance 
when viscosities of an oil sample cannot be con- 
veniently determined at two temperatures. This may 
arise with very low viscosity oils or with oils having 
high pour tests because of the presence of wax. 

Flash point as well as the temperature difference 
between the flash and fire points may be used as 4 
criterion of the degree of fractionation secured in a 
still and of possible contamination of the sample with 
low boiling materials. For equal viscosities the flash 
point of an asphalt base lubricating oil fraction is 
lower than that of a mixed base or, particularly, a 
paraffinic base fraction. However, as was already 
mentioned, these relationships vary also with the de- 
gree of fractionation, i.e., the design and operation ol 
the distillation equipment and are useful in con- 
trolling these refinery operations. 

Color is an easy and convenient method for con- 
trolling refinery operations indicating possible con- 
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far ination of the oil with asphaltic materials that 
aay occur in the course of distillation or subsequent 
eating. However, by itself it has little if any sig- 
hificance as a criterion of oil quality. 

Pour point shows the extent of removal of waxes 
Bom the oil and is a control test in the dewaxing 
Bopcration. Cloud’ point has little meaning by itself. 
“However, a high cloud point is indicative of some 
5 ‘irregularities i in the performance of plant equipment, 
‘such as broken filter cloth, etc. High cloud point may 
‘also arise from separation ‘of dissolved water on cool- 
ing the oil to low temperatures. If this is the case a 
‘drop of oil placed on a very hot metal plate will 
sputter which permits an easy determination of the 
source of the observed difficulty. 


Importance of Viscosity 


Viscosity is an important characteristic of the oil 
showing whether the product has sufficient body to 
serve as a lubricant. The rate of change of viscosity 
with temperature is usually reported in terms of the 
viscosity index. The latter is calculated by substitut- 
ing viscosities determined at two different tempera- 
tures into the specially developed formulas. As men- 
tioned before, viscosity-gravity constant might, in 
some instances, be used as a substitute for the vis- 
cosity index although the relation between these two 
quantities is of a qualitative rather than of a quantita- 
tive nature. 

Carbon residue shows the degree to which the oil 
is refined and is indicative of possible contamination 
of the oil with asphaltic materials. It is not neces- 
sarily a criterion of the suitability of an oil for service 
because the quality of the deposited carbonaceous 
materials in the engine is not less important than 
the quantity. The carbon residue test attempts to 
measure only the volume and not the nature of such 


antity 


inder deposits. 
epro- Neutralization number indicates the amount of 
these acidic substances present in the oil but does not 
ce as differentiate between the stronger and weaker acids. 
In addition to the above tests some special methods 
or, if are used occasionally to control the oil quality. They 
y be may include accelerated oxidation tests, demulsibility 
vity tests and others. The main value of all these tests to 
frac- the refiner is to insure uniformity of production by 
The closely following the established standards. However, 


S an as was previously implied, the tests by themselves 


> oil are only slightly indicative of the oil quality which 
asa can be tested only by means of very intricate pro- 
oil cedures involving much laboratory and field work. 
ince This often explains the reason why the afore- 
-on- mentioned tests may vary from one type of crude oil 
nay source to another without affecting the product per- 
‘ing formance in service. 

The effect of the various oil constituents on the 
nce refinery control tests is difficult to evaluate in a 
Sa simple and concise manner because of the existence 
na of many interlocking variables. However, data shown 
“ith in Table 1 present an attempt at such generalizations 
ash as an over-all guide to refinery operation. In this 


1S table the high viscosity (paraffinic) constituents are 
used as reference standards, 

Compilations given in Table 1 are particularly 
: difficult to present because the nature of some 
ol constituents vary with the type of crude oil. For in- 
stance, naphthenic constituents in a Coastal oil are 
relatively stable while their equivalent on the vis- 
n- cosity index basis present in paraffinic crudes are. 
unstable. Likewise, removal of naphthenic constitu- 
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Naph- Para- 
thenic ffinic 
Laboratory Con- Con- Pseudo- 

Tests Asphalt Resins | stituents | stituents | Waxes Waxes 
Gravity........... Yes Yes Yes Slight Yes 
SG es bx eos Slight Slight Slight ests Slight 
Sa Slight Slight Slight see Slight 

| NAT t ight 7m ight es 
SRS wy aks ea ote Yes 
Viscosity......... Yes Yes Yes Slight Yes 
Corbon Residue Yes Some cad ae anaes 
Neutralization No. oie We ae ace sees 

a OR Yes Yes Yes ae Slight 
ae: Yes Yes oad i so yr 
Viscosity I ‘ Yes Yes Yes Slight Yes 
Se 

Constant. Yes Yes Yes Slight Yes 


























ents will raise the pour point of the oil because of 
increased concentration of wax in the resulting prod- 
uct rather than to the direct effect of these constitu- 
ents themselves on the pour test. 

The most important refinery operations in the 
manufacture of lubricating oils are distillation, sul- 
furic acid refining, solvent deasphalting, single sol- 
vent refining, double solvent refining, dewaxing and 
refining with adsorbents. Their effect on the removal 
of various constituents from the oil is shown in 
Table 2. 

TABLE 2 


Removal of Various Oil Constituents by Commercial 
Refining Processes 











CONSTITUENTS REMOVED 
Naph- Paraf- Pseudo- 

Refining Process Asphalt Resins thenic finic Waxes Waxes 
Distillation. ....... Yes Some No No No No 
Sulfuric Acid. . Yes Yes Some No. No. No 
Solvent Deasphalt- 

PR tak é nd nacen Yes Yes No No No No 
Single Solvent Re- 

SER chi os kanes Some Yes Yes No No No 
Double Solvent Re- 

ane EE Yes Yes Yes No No No 
Dewaxing......... No No No No Some Yes 
Adsorbents........ Yes Some No No No No 























Again the degree of removal of the individual 
materials of which the crude oil is composed may be 
controlled to a very great extent by the severity of 
treatment. Moreover, the absence of a sharp demarca- 
tion line between the different constituents results in 
a progressively greater or smaller removal of the 
constituents bordering on or belonging to the next 
adjacent group. Thus dewaxing conditions can be 
adjusted so as to separate from the oil not only wax 
but also pseudo-waxes and even some of the valuable 
paraffinic lubricating oil fractions. 

The over-all effect of the refining processes on the 
laboratory tests of lubricating oil products is shown 
in Table 3. In compiling the table attention was paid 
to the differences that might be caused not only by 
the direct influence of some of the oil constituents on 
these tests but also to the indirect results obtained by 
a decrease or an increase in the proportion of certain 
components in the mixture caused by refining with 
particular treating agents. As with other tables some 
exceptions may be found to some of the entries. For 
instance very heavy percolations of raw stocks 
through clay or other adsorbents may result in a very 
substantial reduction in the carbon residue, or solvent 
deasphalting of stocks containing little asphalt may 
cause no reduction in flash and fire points, etc. How- 
ever, the table is indicative of the possible effect of 
the refining procedures on oil properties as applied to 
commercial practice, 

After separation of non-viscous fractions the lubri- 
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cating oil residue left in the still and usually referred 
to as long residuum may be processed as such or dis- 
tilled further to obtain lubricating oil distillates and 
a short residuum. Asphalt base lubricating stocks of 
equal viscosities distill at a lower temperature than 
the pariffin base stocks with the mixed base stocks 
occupying an intermediate position. For this reason 
it is possible to obtain practically all of the lubricating 
oil fractions present in an asphaltic crude as overhead 
distillates. However, if this is attempted, the paraf- 


TABLE 3 
Effect of Various Refining Agents on Laboratory Tests of 
Lubricating Oils 





REFINING PROCESS 














Solvent 
Laboratory Distil- mauel Deas- | Single | Double De- Ad- 
Tests lation Acid | phalting | Solvents) Selvents| waxing | sorbents 
See a cctcedes cs Yes Yes Yes Yes Yes Yes Slight 
Seeeabebesense Yes No Yes Slight | Some Slight | No 
Gab aedovverstes Yes No Yes Slight | Some | Slight | No 
i nesdaditterneeah Yes Yes Yes Yes Yes Some Yes 
Dicbisdbeesnce ce No Yes Yes Yes Yes Yes Slight 
OT ey Slight | No Slight Yes Slight | Yes Slight 
Viscosity. ........... es Yes Yes Yes Yes Yes Some 
Carbon idue.......) Yes Yes Yes Yes Yee Some | Slight 
Neutralization No..... l Yes Slight | Some Some No Yes 
_, Wee Yes Yes Yes Yes Yes Slight | Some 
Demuisibility........ Yes Yes Yes Yes Yes Some Yes 
Viscosity Index....... No Yes Slight | Yes Yes Slight | No 
Visedsity-Gravity 
Constant........... No Yes Slight | Yes Yes Slight | No 























1 Depends on whether or not caustic and similar materials are employed. 


finic lubricating oils will crack and decompose to a 
very considerable extent. 

Lubricating oil fractions are usually distilled em- 
ploying steam and vacuum. This lowers the distilla- 
tion temperature and prevents cracking. In some 
instances distillations are done successfully at atmos- 
pheric pressure by heating the oil to a very high 
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temperature but for a very short period of time. The 
time-temperature interrelationship is highly impor- 
tant to secure the desired results. If an oil is kept for 
a long while at temperatures as low as 700° F. or 
even less, some of it will decompose. At the same 
time practically no cracking will take place if the oil 
is heated very rapidly to 800° F. or considerably 
above and then cooled, In modern stills including 
those employing steam and vacuum the oil is rapidly 
heated to very high temperatures which is possible by 
passing it through pipes exposed to radiant heat. 

In carrying out the distillation every attempt is 
made to reduce entrainment in the distillation col- 
umn. Recently cons:derable attention is paid to secur- 
ing good fractionation, i.e., the best possible separa- 
tion between the individual fractions. This permits 
obtaining oils of high flash and fire points for a given 
viscosity. Fractionation is controlled by the number 
of plates in the distillation column and by the volume 
of reflux returned to the upper plate. 

Good fractionation is not always desirable, how- 
ever. A distillate of the same viscosity can be pro- 
duced both with poor and with good fractionation. In 
the first instance the flash and fire points will be low 
but the yield high as compared to the second alterna- 
tive. The flash and fire point specifications thus be- 
come the controlling factors of the maximum per- 
missible width of the fraction of the desired viscosity 
which can be obtained from a still. Nevertheless if 
fractionation is excellent the yield of a given viscosity 
oil of the specification flash and fire points will be 
always higher than with poor fractionation provided 
the cuts taken from the still or subsequent blending 
operations are properly adjusted. 

With asphaltic base oils the still residue is almost 
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pure asphalt but it still contains small portions of oil 
that can be recovered by other than distillation 
methods. With mixed base oils the distillation residue 
may contain appreciable quantities of oil. This oil 
mav be extracted with propane. 

It has been found that on mixing liquid propane 







is precipitated while oil stays in propane solution. 
_ The temperature is adjusted so as to avoid, as far as 
possible, separation of the wax. Treatment is done in 
countercurrent towers although the older plants use 
countercurrent stage extractions. 

It may be noted that in many respects the results 
obtained in distillation and in propane deasphalting 
are similar, i.e., the asphaltic bodies are removed in 
both instances. However, propane deasphalting is 
capable of removing more oil from the still residues 
than distillation thus insuring a sharper separation 
between the two types of oil constituents. This addi- 
tional oil recovery is in many instances sufficient to 
warrant installation of a propane deasphalter in con- 
junction with distillation equipment. For maximum 
economy the sizes of the two units must be carefully 
calculated. Both initial and operating costs should be 
determined. From these figures optimum unit sizes 
can easily be calculated, 













Reducing Clay Turnover 


The propane deasphalter offers means for removing 
from the residual stocks not only asphaltic bodies but 
also resins. This may sometimes be utilized to a con- 
siderable advantage, for instance in refining Penn- 
sylvania crudes. The latter contain f ~ tically no 
asphalt, but their resin content is fairly aigh. When 
‘treated with adsorbents resins are removed to a con- 
























soe siderable extent by the clay which is rapidly ex- 
: for hausted. Deresining with propane greatly reduces the 
clay turnover. 
» am Prior to the appearance of solvent refining methods, 
oil lubricating oil distillates or residua were treated with 
biy sulfuric acid. Although this method is now considered 
i to be outmoded, substantial quantities of oils are still 
die acid refined and it is quite probable that this practice 
will continue for years to come. This is due to the fact 
y that some oils require only a very mild treatment to 
' render them satisfactory for service, and application 
1S of small quantities of acid is cheaper and refining 
ol- losses are smaller than those which can be attained 
ur- by employing even the very minimum volumes of 
ra- solvents. Moreover, the oil refined with sulfuric acid 
its differs in some respects trom the oil refined with 
en solvents. The difference between the two types of 
er products may or may not be in favor of sulfuric acid 
ne depending on service requirements. 
When the oil is treated with sulfuric acid it is im- 
v- portant to ascertain the best treating temperature in 
- order to secure optimum results, In general, low 
n temperatures are preferred but this is not to be con- 
N fused with the incorrect idea that the lowest tempera- 





ture is the best. In acid treatment two opposing 
variables must be taken into account. High tempera- 
tures are to be avoided because the oil may be 
darkened or “burnt” in the course of acid refining. 
However, low temperatures do not permit quick 
coagulation of the sludge and its rapid settling, and 
as a result the color of the oil is also impaired, Each 
individual oil has its own temperature limits between 
which the acid can be applied without impunity. The 
limits may occasionally be very narrow. Thus Penn- 
sylvania residual stocks can be treated with acid, 
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under pressure with the oil-asphalt mixtures, asphalt , 


contrary to the prevalent opinions, provided the tem- 
perature during the treat always stays within the 
140-160° F. limits. This may require limiting the 
quantity of acid applied in one portion, application of 
the acid in the form of a spray to prevent local over- 
heating,.and observance of other similar precautions. 

After the acid is applied the oil is usually agitated 
with air, the rate of agitation being adjusted so as to 
insure intimate contact but not dispersion of the 
coagulated particles of the sludge. The use of dry air 
is highly desirable in order to avoid dilution of the 
acid with water. In most instances the 98 percent acid 
is the most economical one. Fuming sulfuric acid 
gives results which are quite different from those of 
the acid containing no free sulfur trioxide and its use 
is warranted only in the manufacture of some special 
products like medicinal and certain kinds of spray 
oils, . 

When the acid begins to “bite” into the oil, i.e., 
when it begins to form distinct particles of sludge, air 
agitation is reduced. A little water (usually not over 
0.5 percent by volume on the oil charge although in 
some instances like in the treatment of residual Mid- 
Continent stocks, 2 percent may be the optimum 
limit) is added to the batch and the agitation is cut 
down so that the oil barely turns over in the agitators. 
This is continued until the coagulated particles of 
sludge stop to increase in size. The agitation is then 
stopped and the oil allowed to settle. It is usually 
very important to withdraw the sludge from the bot- 
tom of the agitator as soon as it is formed in order 
to prevent its decomposition and hydrolysis. .The 
sludge is not a fixed material but changes continually 
in its properties because of the chemical reactions 
progressing within itself. These reactions result in 
separation from the sludge once formed of various 
undesirable materials which contaminate the product. 


Settling the Sludge 


Settling of the sludge may require as much as 12 
or even more hours. It is usually satisfactory to with- 
draw the first portion of it after 20-30 minutes from 
the time agitation is discontinued, the second portion 
after about 2 hours and the third portion at the end 
of the settling period. The acid oil is then blown with 
air at elevated temperatures, usually in the presence 
of a little water, The volume of water added at this 
point is much less critical than that used during the 
acid treat because the quantity of sludge still sus- 
pended in the oil is small and the use of water will 
hydrolyze it to a lesser extent than the use of caustic 
in the subsequent neutralization step. After blowing 
the oil several hours, agitation is discontinued and the 
batch allowed to settle, preferably overnight. The oil 
is then ready for neutralization. 

Instead of using air, mechanical agitation followed 
by centrifugal separation of the sludge may be em- 
ployed. However, it must be admitted that this second 
method does not necessarily yield improved products. 
With some stocks air agitation will always produce 
better quality oils for reasons which are rather diffi- 
cult to understand. Furthermore, centrifuging is 
expensive. For this reason the time which the oil is 
allowed to stay in the centrifuge is cut to the very 
minimum and the oil leaving the centrifuge may often 
contain appreciable quantities of suspended sludge. 
However, the yield of oil is greater than with air 
agitation because less oil is occluded by the sludge. In 
some instances good results are obtained by first 
treating the oil with acid by the use of mechanical 
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agitators and centrifuges and then with a very small 
quantity of acid in air agitators. 


The acid-treated oil may be neutralized with 
caustic or with clay. Treatment with clay may be the 
only practical method to use with heavy residual 
stocks in order to avoid formation of stubborn emul- 
sions. The use of clay gives lighter colored products 
than caustic neutralization but precautions must be 
taken to expel all of the sulfur dioxide formed on 
decomposition of the sulfuric acid if stable products 
are desired. 

Neutralization with caustic must be done carefully 
to avoid formation of emulsions. These emulsions are 
usually formed not when the caustic is applied but 
during the subsequent water washes. Heavy residual 
stocks refined with acid can be treated with caustic 
solution and the solution may be settled. However, 
the oil will retain considerable quantities of sodium 
soaps and have a high ash content. These soaps must 
be washed out before the oil can be marketed, but the 
emulsions formed in this operation are very stubborn 
and the procedure becomes impractical. 

The sodium hydroxide solution suitable for neutral- 
izing most of the oils is usually about 2 percent 
strength. The use of stronger solutions is desirable 
to reduce the volume of liquids handled but is often 
conducive to emulsification. The oil is heated to rela- 
tively high temperatures which is permissible because 
the acid content is low. The caustic solution is then 
added to the oil, the mixture thoroughly agitated and 
settled. Some modifications in this conventional pro- 
cedure may be necessary with stocks susceptible to 
emulsification. They may consist‘in adding the oil to 
the caustic instead of adding caustic to the oil, in 
injecting caustic solution into the oil moving in a 
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pipe passing the mixture through heat exchangers ~ 


and allowing it to settle, etc. 

After caustic solution is withdrawn the oil is 
washed with water in order to remove the soaps and 
to reduce the ash content. Elevated temperatures .are 
maintained during this operation, Usually two or 
more water washes are applied. In some instances 
the first washing is done by passing the water 
through the oil in the form of thin streams or droplets 
without agitation and withdrawing the water from 
the bottom of the agitator. Most of the soaps present 
in the oil are thus washed out without encountering 
emulsification difficulties. Fhe oil is then washed with 
water in the regular manner, Finally the oil is dried 
by blowing with air at elevated temperatures. 


Sulfuric Acid Treatment Superseded 


As was already mentioned, sulfuric acid treatment 
has been very largely superseded by solvent refining. 
The oil deasphalted by distillation or by propane 
treatment is contacted with solvents such as furfural, 
phenol, chlorex, nitrobenzene or liquid sulfur dioxide. 
Contacting is done by countercurrent tower or stage 
extractions, Towers are now the preferred equipment 
and may contain plates or packing material for insur- 
ing intimate contact between solvent and oil. 

Solvent, which is heavier than the oil, enters at 
the top of the tower and gravitates downwards, while 
oil enters at the bottom and rises to the top. Raffinate 
layer consisting of a solution of solvent in the refined 
oil and extract layer representing solution of ex- 
tracted oily materials in the solvent are removed at 
the top and at the bottom of the tower respectively. 
From this it follows that each tower contains an 
interphase because of the existence of two distinctly 
different phases one in the upper portion and another 
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in the lower portion of the vessel, In the upper por- 
tion solvent falls through the oil layer which is the 
continuous phase while in the lower portion oil rises 
through the solvent layer. The interphase corresponds 
to the surface at which these two continuous phases are 
in contact with each other. For obtaining optimum 
treating conditions the proportion of solvent to oil 
and the temperature of extraction are carefully ad- 
justed. 

' To a great extent the design of the tower fixes the 
extraction efficiency but the operator still has at his 
disposal several expedients to insure maximum per- 
formance of equipment. It may be mentioned that 
tower efficiency is frequently expressed in terms of 
equivalent stages, i.e., consecutive mixing and settling 
steps. This is to a certain extent misleading because 
of the unavoidable channeling, and the raffinate from 
solvent extraction towers is seldom if ever exactly 
alike to that secured from stage extractions although 
the difference may be sufficiently small to present no 
more than a purely theoretical interest. Likewise each 
individual plate or packed section in the tower is not 
necessarily equivalent to one theoretical stage but is 
usually only a fraction of it. For this reason 5 or 8 
stage extractions which are about the optimum limit 
for most solvents may be equivalent or better than a 
tower containing 20 or 30 plates or a large number of 
packed sections. 




















Tower Efficiency 





Tower efficiency varies with the type of stock proc- 
essed and with the rate at which solvent and oil pass 
through the system. Contrary to some opinions faster 
rates improve extraction efficiency by reducing chan- 
nelling. High extraction temperatures and. the use of 
correspondingly smaller volumes of solvent produce 
oils of about the same characteristics as those secured 
at low extraction temperatures but with large vol- 
umes of solvent although the yields may be slightly 
less, 

Temperature differentials are usually maintained 
with high temperatures at the top and low tempera- 
tures at the bottom of the tower. This improves 
extraction efficiency by refluxing the oil within the 
tower, Each oil requires maintenance of its own tem- 
perature gradient in order to secure optimum results. 
It may be noted that the importance of the tempera- 
ture gradient diminishes with the number of stages 
and becomes of no consequence after the number of 
stages reaches a certain maximum which varies with 
the nature of solvent and oil employed. 

Some installations provide for partial recirculation 
of spent solvent and similar expedients. This is not 
usually necessary unless the efficiency of contact is 
very poor. If the operator is forced to resort to them, 
attention must be given to the place in the tower 
where the solvent is introduced in order not to offset 
the overall performance of the equipment with the 
result that the net gain in efficiency becomes negative 
and not positive. 

The above solvent refining processes assume that 
deasphalting and solvent refining are two independ- 
ent operations. They may be combined, however, by 
using the Duo-Sol process where oil in propane solu- 
tion is contacted with a mixture of cresylic acid and 
phenol usually referred to as Selecto. In this process 
deasphalting and single solvent refining are accom- 
plished in one step. Seven to nine stages are em- 
ployed. In commercial operation the fresh oil is 
usually introduced two stages from the extract ending 
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of a seven or nine stage system with the propane and 
Selecto at the extract and raffinate outgoing stages, 
respectively. This arrangement permits recovery of 
some of the oil occluded by the extract by washing 
it with propane. In this process the ratios of propane 
to oil and cresylic acid to oil must be carefully ad- 
justed and a temperature gradient might be estab- 
lished which may have an additional advantage of 
reducing emulsification and thus increase the unit 
throughput. 

The raffinates from solvent extractions or the acid 
treated oils are usually subjected to the dewaxing 
operation. Sometimes dewaxing is done before sol- 
vent refining. In this case the wax may contain some 
asphalt which is extremely difficult to separate. The 
dewaxing temperature must also be lower than in 
the dewaxing of refined oils if the same pour point 
product is desired. This is due to the concentration of 
the wax in the raffinate phase and not in the extract, 
which is practically free from this oil constituent. 
However, in refining light lubricating oils distillates 
containing no asphaltic or resinous bodies wax is 
often removed in the first treating operation. 

Two types of waxes are associated with the crude 
oil: paraffin wax and ceresin wax or petrolatum. 
Raraffin wax is present in the light distillates and has 
a distinct crystalline structure, while petrolatum is 
found in residual stocks and consists of very small 
crystals which are visible only under a microscope. 
Before its crystalline structure was discovered petro- 
latum was often referred to as amorphous wax. 


Dewaxing Processes 


In the past, before the appearance of the modern 
solvent dewaxing processes, different methods had to 
be employed for separating the two types of waxes 
from the oil. In order to make dewaxing possible the 
lubricating oil fraction was distilled so as to obtain 
all of the paraffin wax in the distillate and petrolatum 
in the distillation residue. Otherwise the dewaxing 
operations could hardly be performed, A “slop” cut 
was often obtained which corresponded to the fraction 
containing a mixture of the two waxes and which had 
to be discarded because of complications arising in 
its dewaxing. 

The light lubricating oil distillates were, and still 
are in many instances, chilled to the desired tempera- 
ture which was equal to or about 5° F. lower than 
the required pour point, and passed through filter 
presses to remove the separated wax. Heavier dis- 
tillates were handled in a similar manner with the 
exception that they were diluted with naphtha to 
reduce their viscosity at the temperature of filtration. 
Because of the solubility of wax in naphtha higher 
temperature differentials had to be maintained in 
order to obtain oils of the same pour point as that 
obtained by filtering in the undiluted state. The naph- 
tha was removed from the oil and from the wax by 
distillation. 

Residual stocks were dewaxed by diluting them 
with naphtha and centrifuging. This was an improve- 
ment over the original method of cold settling the 
crude which in its primitive form consisted in keeping 
the crude oil.in storage over the winter months, 
allowing wax to settle out and decanting the oil. 

New methods differ from the old methods mainly 
by the use of special solvents and by employing de- 
waxing equipment of improved design. The best 
known of these new methods are the benzol-ketone 
process, the propane process and centrifuging in the 
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presence of chlorinated solvents. The first two proc- 
esses involve the use of filters. 

Benzol-ketone process is suitable for dewaxing all 
types of distillate and residual stocks. The solvent is 
usually a mixture of benzol, toluol and methyl-ethyl 
ketone with some acetone, The use of toluol is im- 
portant because benzol by itself solidifies at rela- 
tively high temperatures. Toluol is also helpful to 
prevent separation of some of the valuable oil frac- 
tions with the wax. The oil is diluted with the solvent, 
chilled and filtered through continuous rotary filter 
presses by applying vacuum. Pressure filters were 
employed in some of the early installations but their 
use is now practically discontinued. The plant output 
is usually limited by the filtering rates which are 
affected by a number of variables. Some of these 
variables are discussed below. 

Fast filtering rates depend to a very great extent on 
the shape of crystals and on the thickness of filter 
cake. The shape of crystals can be controlled in sev- 
eral ways. The larger the proportion of methyl-ethyl 
ketone or acetone, sometimes referred to as anti- 
solvents, the more defined are the crystals and the 
faster are the filtering rates. However, if the propor- 
tion of these anti-solvents is in excess of a certain 
optimum, some of the valuable oil fractions are 
thrown out of the solution and are recovered with the 
wax. The rate and method of chilling are also of con- 
siderable importance notwithstanding statements to 
the contrary. It is true that this rate of chilling can 
be almost infinitely faster with solvents than with 
naphtha, but this still does not imply that its effect 
may be completely neglected beyond a very small 
minimum. Good results are often obtained by first 
chilling the oil with a small quantity of solvent until 
the crystals separate and then diluting the mixture 
with additional quantities of solvent which are neces- 
sary not for improving the shape or form of the 
already separated crystals but merely for reducing 
the viscosity of the oil before passing it to the filters. 


Regulating Cake Thickness 


For rapid filtration.the resistance of filter cake must 
be as small as possible. Assuming the same type of 
crystals this resistance will depend on the thickness 
of filter cake. The thickness of the cake is controlled 
by the setting of the knives that separate the cake 
from the canvass. These knives cannot be kept in 
immediate contact with the cloth because of possible 
damage to the filters, Maintenance of a certain opti- 
mum minimum of cake thickness is necessary in order 
to insure proper removal of wax from the filter cloth. 
Below this optimum the knives fail to operate satis- 
factorily while excessive thickness of the wax cake 
unnecessarily reduces the filtering rates. 

The cake thickness is best regulated by the rate of 
filter rotation. When the filters must be operated out- 
side of the permissible design limits, the filtered oil 
or in some instances, wax phases, may be added to 
the filter feed for maintaining the proper wax to oil 
ratio depending on the characteristics of the available 
equipment and nature of stock processed. The second 
alternative is, however, less satisfactory than the con- 
trol of filter speed. 

The benzol-ketone process is suitable for a variety 
of distillate and residual stocks and also for deoiling 
waxes. The propane process and centrifuging with 


3 Kalichevsky, V. A. “Modern Methods of Refining Lubricating Oils,” 
ACS Monograph No. 76, Reinhold Publishing Corporation, New York. 
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heavy solvents are suitable primarily for dewaxi 
residual stocks although they can be adopted also for 
handling distillates. 

The propane process usually requires maintenance 
of somewhat higher temperature differentials than 
the benzol-ketone process, however, this unfavorable 
feature is more than offset by the application of the 
so-called “self-refrigeration” principle of attaining the 
necessary degree of chilling. This is done by reducing 
pressure on the propane-oil mixture whereby some of 
the propane is evaporated thus supplying the neces- 
sary low temperatures in a very simple and efficient 
manner, Moreover, propane is comparatively cheap 
and is available at most of the refineries requiring no 
outside purchases of solvents. 

Centrifuging with heavy solvents may also be used 
for dewaxing distillate stocks or residual stocks con- 
taining crystalline wax. This was made possible by 
the development of special scrapers for removing the 
wax layer from the centrifuges instead of relying en- 
tirely on its own flow characteristics. 


Refining With Adsorbents 


Refining with adsorbents is usually, though not 
always, the last refining operation. Adsorbents may 
be applied to the oil employing either the percolation 
or the contact method. Percolation involves filtering 
the oil through deep layers of coarse clay while con- 
tacting consists in mixing the oil with very fine clay, 
heating and filtering. Percolation clays are regen- 
erated by burning while the contact clays are usually 
discarded although a few refineries attempt their 
regeneration. 

Percolation of heavy stocks may be done either by 
heating oils to a certain temperature to reduce their 
viscosity so as to permit maintenance of gatisfactory 
filter rates or by diluting oils with naphtha and dis- 
tilling the naphtha off the refined product. If the 
second method is resorted to, special care must be 
exercised not to harm the oil by excessive heating. 
Sometimes oil is percolated upward and not down- 
ward to avoid channeling. 

In percolation it is necessary that the clay is fed to 
the filters as quickly as possible after it is burnt. 
Otherwise it may lose considerably in efficiency be- 
cause of adsorbing moisture and various fumes from 
the atmosphere. Scheduling of filter operations is 
highly important for insuring maximum plant pro- 
duction. 

While percolation is essentially a countercurrent 
batch process which can be discontinued any time the 
filter fails to yield the oil of required specifications, 
contact filtration is a continuous process requiring 
considerable attention on the part of the operator to 
insure uniformity of output and to avoid possible con- 
tamination of satisfactory products in the receiving 
tanks with the off-test oil. Processing of very small 
batches of oil.through contact plant also presents 
certain difficulties. However, in many instances the 
choice between the two processes is one of economics. 

The above discussion covers only the major lubri- 
cating oil processes used by the different refineries. 
Some plants employ less universally known methods 
for oil refining such as treatment with aluminum chlo- 
ride, acid or clay treatment in propane solution and 
others. However, the scope of this article does not 
permit their discussion and the reader is referred to 
more specialized treaties on this subject.* 
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A TECHNIQUE based on an- experimentally de- 
veloped straight-line absorption chart was recently pro- 

sed’ for meeting the following requirements of a uni- 
versal method of evaluating absorber operating effec- 
tiveness : 

1) Use only “terminal” operating data readily obtain- 
able from any normal commercial absorber instal- 
lation. 

2) Directly evaluate the absorber’s effectiveness under 
actual conditions of operation without reference to 
divergencies from original conditions of design. 

3) Avoid the use of estimated or calculated “internal” 
factors or conditions, thus eliminating all need for 
employment of personal judgment in analyzing the 
column test data. 

4) Designate the column’s effectiveness for recovery 
of both iso-butane and n-butane by the same num- 
ber—thus avoiding the “dual efficiency” compli- 
cations encountered with the classical Kremser- 
Brown analysis at higher pressures. 

5) Provide an automatic check on the validity of both 
the test data proper, and the laboratory analyses of 
the test samples. 

During the last year this straight-line chart method of 
analysis has been applied to the study of a large number 
of special tests on absorbers ranging in pressure from 
50 to 1800 psig. As a result, the original chart layout 
has been refined in considerable detail, and an “Extrac- 
tion Efficiency” factor derived therefrom whereby the 
over-all column effectiveness under any given operating 
condition may be defined by a single consistent evaluat- 
ing member. 

Figure 1, is representative of our latest conception of 





























ie recently proposed straight-line chart method of absorber 
analysis has been broadened and refined with the resultant 
development of a highly significant over-all performance fac- 
tor. This factor has been given the designation of Extraction 
Efficiency, and expresses the ratio (in terms of percent) of the 
theoretical minimum to actual lean oil rate required to effect 
a 95 percent butane recovery at any particular absorber 
effectiveness under any given base conditions of absorber 
operation, Application of this factor to a wide range of 
commercial units indicates the possibility of markedly improv- 
ing the effectiveness of present day high pressure absorbers. 

This article was originally presented as a program topic 
before a joint meeting on December ]0, 1947, of the Cali- 
fornia National Gasoline Association and the Southern Cali- 
fornia Section of the American Institute of Chemical Engineers. 
It is reproduced here because it seems likely that many 
readers of PETROLEUM REFINER who might otherwise miss 
this material will find the described evaluation technique 
to be useful. 








> in ( L ) — _Mols lean oil 
\ V /e Mols lean gas 
Ar= RrX at 


K 


K = Equilibrium coefficient of component in question 
at column pressure and rich oil temperature. 


This latest form of the straight-line chart presents the 
following analytical characteristics when applied to vari- 
ous conditions of absorber operation and control. 

A. Ina given column handling a given composition of 
rich gas at a given pressure under simple (i.e. non- 
intercooled) conditions of operation with properly 


stripped lean oil: 


1) If the volumes of rich gas and lean oil are held 


















the straight-line chart. As indicated, it now consists of a 
main “Percent Recovery vs. Ag” grid and a complemen- 
tary “Operating Pressure vs. Ag” sub-grid—with a “per- 
cent recovery” 
to facilitate plotting recovery points which fall on the 
sub-grid portion of the chart (i.e. recoveries below 80 
percent.) An appropriate form is also provided for tab- 
ulation of pertinent column test data. 


reference line drawn across the sub-grid 


The formula for calculating the Ag of the chart has 


also been further simplified—now being expressed as: 


Rs ier 
Re x Ar X (1+Az) + 0.25 0.50 


Where: 


pai ( L ) Mols rich oil 
ae (= 
V/s 


Mols rich gas 
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constant, and the temperatures of the lean oil 
and rich gas are changed in approximately the 
same amount over a fairly small range, or the 
molecular weight of the lean oil is changed, the 
resultant recoveries of iso-butane and n-butane 
will change, and all such recoveries above a 
fairly fixed minimum value (ranging from 75- 
80 percent at 60 psia down to some 35-40 percent 
at 2000 psia) will be found to lie on a single 
straight line when plotted against their appro- 
priate Ags on the straight-line chart. 

These lines have been designated “operating 
lines” in our analytical procedure, and are used 
to evaluate the column’s operating efficiency, 


2) If the rich gas or lean oil volumes are then 
changed, and the temperature procedure of (1) 
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20 TRAY COLUMN OPERATION 7 
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above repeated, a series of operating lines of 
varying slopes will be defined—all intersecting 
at a common focal point on the operating pres- 
sure grid as long as the base conditions of “A” 
above remain fixed, and temperatures are not 
materially changed. 


3) If the number of trays, or the detailed tray de- 


sign, is changed and the above procedure re- 
peated, different groups of operating lines will 
be formed. All such groups, however, will have 
approximately the same common focal point as 
long as the base conditions of “A” above remain 
fixed, and temperatures are not materially 
changed. 

B. lf the column pressure is changed, the focal point 
will then shift both vertically and laterally—with 
this shift being downward and normally to the left 
with increasing pressure. 

C. If the quality or temperature of the rich gas, or the 
temperature of the lean oil, is changed appreciably 
while holding the operating pressure constant, the 
focal point will shift laterally along an appropriate 
horizontal “operating pressure” line. Under condi- 
tions of extreme temperature change, the slope of 
the operating line may also shift slightly—with 
this latter shift being due to a substantial change 
in the fractionation effect associated with internal 
recycling of key component fractions. 

D. 1 intercooling is employed, the focal point will 
again shift laterally along an appropriate “operat- 
ing presure” line—with the degree and direction of 
this shifting being dependent on the amount and 
location of intercooling employed. 

The functional background for these analytical char- 
acteristics of the straight-line chart may be summarized 
as follows: 

a) The Slope of the Operating Line is a function of: 
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1) The number of trays employed. 

2) The adaptability of a given tray design to the 
particular volumetric vapor-liquid load imposed 
upon it. 

3) The degree of internal recycling developed by 
by differences in lean oil and rich gas tempera- 
tures. 

b) The Vertical Location of the operating line Focal 
Point is a function of the relative absorptive re- 
sponsiveness of butanes to changes in lean oil rate 
and, as such, is primarily influenced by operating 
pressure. 

c) The Lateral Location of the operating line Focal 
Point is a function of the relationship existing be- 
tween the true integrated mean absorption factor 
and the empirical Ag of the analysis. As such, it is 
sensitive to operating pressure, rich gas quality, 
temperature differences between lean oil and rich 
gas, and degree and location of column inter- 
cooling. 

Typical examples of operating lines radiating from 
common focal points are shown in Figures 1, 2 and 3 in 
which Figure 1 presents data on a 20-tray column oper- 
ating at 450 psia, and Figures 2 and 3 data on 16-tray 
and 23-tray columns of identical tray design operating 
at 60-65 psia. The marked changes in operating line 
slope normally associated with substantial changes in 
absorber tray loading are clearly indicated in these three 
figures. 

Each operating line on each of these figures is analag- 
ous to a single Kremser-Brown “theoretical tray” line 
in that it shows the relationship existing between a given 
percent recovery of iso-butane or n-butane, and Az, re- 
quired to effect that recovery under the operating con- 
ditions reflected by the particular line in question. And 
since there are a series of lines of varying slope (i.¢. 
different Ag values for.a given percent butane recovery) 
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FIGURE 2 
16 TRAY COLUMN OPERATION 
61-62 PSIA 


FIGURE 3 
23 TRAY COLUMN OPERATION 
61-66 PSIG 
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for each of the columns, it is evident that the effective- 
ness of the individual columns varies with the varying 
operating conditions associated with the individual oper- 
ating lines. . 

Now relative column effectiveness may be evidenced 
by different oil/gas ratios for the same key component 
recovery, or by different recoveries for the same oil/gas 
ratio—other operating factors being equal. And since 


constant, then the oil/gas ratios required to effect a given 
butane recovery should be directly proportional to Ag. 

Under these circumstances the steepest lines of Fig- 
ures 1 and 2 indicates an oil/gas ratio requirement of 
only 71 percent that of the flattest line to effect a 95 per- 
cent recovery of butane, while the steepest line of Figure 
3 indicates an 85 percent requirement for a similar com- 
parative recovery. 

Oil/gas ratio differences of this order are of major 
importance—and Figure 4 presents direct evidence that 
their magnitude is truly reflected in the slope of the 
straight-line chart operating lines. 

Figure 4 presents test data on two 24-tray, 435-440 
psia columns of radically different tray design operating 
with the same molecular weight oil on similar quality 
rich gas at similar lean oil and rich gas temperatures for 
the production of approximately the same Iso-butane 
recoveries (81.3 percent vs. 83.4 percent). Under such 
circumstances, only a small adjustment need be made in 
the oil/gas ratio of one column to exactly duplicate the 
iso-butane recovery of the second, and the amount of 
such adjustment can be readily calculated. 

Such a calculation was made for Test 10 of Figure 
4 under the designation of Test 10A. With this adjust- 
ment the chart data shows that column 8, operating 
under substantially the same temperature conditions as 
column 9, would recover the same percentage of iso- 
butane, and 2 percent more n-butane, than column 9 
while employing a lean oil circulation rate only 80 per- 
cent (i.e. 12.2 vs. 15.3 gal/SMCF) of that of column 
9— and in keeping with the previous discussion on oper- 
ating line slope, the iso-butane Ag of Test 10A is also 
found to be 80 percent that of the iso-butane Ag of 
Test 11. 


x): if the factors controlling K are held 


Increased Iso-Butane Recovery 


While oil circulation rates for a given butane recov- 
ery may be thus reduced by the use of more effective 
columns, associated propane recoveries will be reduced 
in proportion to the oil/gas ratio reduction. This does not 
mean, however, that the more efficient column has no 
merit in the case of desired maximum propane recov- 
eries. Rather, it means that (for example) if the higher 
oil rate of Test 11 were retained for maintenance of a 
higher propane recovery, then the use of such a higher 
oil rate in an absorber exhibiting the effectiveness of 
column 8 would increase the iso-butane recovery from 
83.4 percent to some 95.2 percent, and the n-butane 
recovery from 94.3 percent to some 98.7 percent, as in- 
dicated by points 10B of Figure 4. 

A pair of operating lines from a special intercooled 
column test is presented on Figure 5. In this particular 
test the lean oil and rich gas rates were held substantially 
constant, and cooling applied first near the top and then 
near the bottom of the column for the maintenance of a 
substantially constant rich oil outlet temperature. Oper- 
ating Line 202 of Figure 5 represents the upper tray 
cooling run, and Line 204 the lower tray cooling run, 


of this test. 
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The superiority of upper over lower tray cooling for 
this particular operation is self-evident—while from the 
straight-line chart angle it is to be noted that this superi- 
ority is evidenced by a parallel leftward displacement of 
the operating line focal point in the case of the more 
efficient run. Such horizontal shifting of the operating 
line focal point is characteristic of changes in location or 
degree of column intercooling, or of wide changes in 
rich-gas/lean-oil temperature differences. 

From evidence presented by a large amount of test 
data similar to those of Figures 1-4, it can be postulated 
that increases of operating line slope approach infinity 
as a limit, and that at such limit, the base focal point A, 
is directly analagous to the classical conception of a 
“minimum reflux ratio” for an infinite number of trays. 
This “minimum A,” concept, in turn, provides a rational 
basis for reduction of operating line values to a “single 
number” evaluating factor, which factor we have desig- 
nated as the: 


Over-all Extraction Efficiency EE and defined as: 


E Ag of the Operating Line Focal Point 
Pe of the Operating Line @ 95 Percent Recovery 








The choice of a 95 percent recovery base for this effi- 
ciency factor was purely arbitrary. However, it was a 
logical choice in that it represents a fair mean of the 
higher efficiency iso-butane and n-butane recovery oper- 
ations currently employed in the industry, and falls at a 
convenient reference zone on the straight-line chart. 


Extraction vs. Tray Efficiency 

It should be emphasized that this over-all “extraction 
efficiency” factor is distinctly different from the classical 
individual “tray efficiency” factor in that: 

1) It is a measure of Over-All Column effectiveness 

rather than /ndividual Tray effectiveness. 

2) Although accurately defining the slope of the col- 
umn operating line for any butane recovery, as a 
direct evaluative number it applies only to a 95 
percent recovery. 

3) As such, it expresses the approximate ratio (in 
terms of percent) of the theoretical minimum to 
the actual amount of lean oil required to effect a 
95 percent butane recovery under the particular 
base operating conditions in question (i.e. column 
pressure, lean oil temperature, and rich gas tem- 
perature and quality). 

Obviously, where the operation of the column as a 
whole is the primary interest, such an over-all evaluating 
factor carries much more significance than the classical 
individual tray efficiency factor. 

Given such an evaluating factor and the previously 
outlined focal point characteristics of the straight-line 
chart, it is seen that the operating effectiveness of any 
column under any condition of operation can accurately 
be defined by two numbers, namely: 

1) The extraction efficiency EE ; and, 

2) The Ag of the operating line focal point 

In the case of simple normal operating columns (i.e. 
non-intercooled columns operating on rich gases of nor- 
mal composition at normally encountered rich gas/lean 
oil temperatures) the basic conditions of the column 
operation are primarily controlled. by the operating 
pressure, and all focal points cling closely to a single 
mean “operating pressure—focal point A,’ line. Under 
these conditions, designation of a focal point Ag can 
often be dispensed with, and a first order measure of 
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FIGURE 4 
COMPARATIVE 24 TRAY COLUMN OPERATION 
435-440 PSIA 
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FIGURE 5 


INTER-COOLED COLUMN OPERATION 
“TT UPPER VS LOWER TRAY COOLING 
24 TRAYS - 315 PSIA 








column effectiveness defined by extraction efficiency 
alone. 

Figure 6 presents an enlargement of the pressure sub- 
grid of the straight-line chart on which we have plotted 
a series of well-defined focal points for a number of 
normal operating columns ranging in pressure from 50 
to 1800 psig. Study of this figure shows that only a 
secondary order of diff rence in butane yield is indicated 
as between using an actual test defined focal point, and 
a corresponding mean focal point from the heavy dashed 
“Locus Line” of the figure for pressures up to 1000 psia. 

While procurement of additional test data may result 
in a future shifting of this normal locus line in the 
higher pressure region, it is thought to be already quite 
well-defined for pressures up to 600 psia. 

Identification and evaluation of propone recoveries is 
also a function of the straight-line chart. As would be 
expected, the propane recovery lines are distinct from 
the butane recovery lines, and are independent of the 
over-all operating effectiveness of most simple commer- 
cial columns up to recoveries of the order of 75-80 per- 
cent. However, these lines do shift significantly with 
operating pressure. 

In Figure 7 we present an enlarged section of the 
straight-line chart pressure grid on which we have in- 
dicated : 

1) Typical propane recovery lines for ‘‘normal’’ col- 

umns at four different operating pressures. 

2) A “50 psia intercept” base guide line whereby one 
can draw _a mean “normal” propane recovery line 
for any desired operating pressure. 

To use this chart, find the Ag value of the intercept 
of the subject operating-pressure line with the pro- 
pane base guide line, and draw a straight line from 
0-0 of the chart to this Ag value on the 50 psia line. The 
average normal propane recovery line will coincide with 
this straight line up to values of the order of 60-65 per- 
cent recovery, and thence curve slightly upward to 75- 
80% in keeping with the pattern set by the several recov- 
ery lines of Figure 7. We have no data on propane re- 
coveries over 80%. 


Effects of Rich Gas Temperatures 


In using this mean “normal” propane recovery chart, 
it should be remembered that propane recoveries will 
increase over the mean line value with extra low rich 
gas temperatures, and decrease with extra high rich gas 
temperatures. Unfortunately, we have not accumulated 
sufficient data to date to permit of correlating such de- 
viations with actual differences in rich gas temperatures. 
Also, propane recoveries will fall below their mean line 
values in cases of extra low column effectiveness—a 
case at point being runs 147 and 148 of Figure 1. 

An extremely important attribute of the straight-line 
chart is the automatic check provided on the validity of 
test data and analyses of test samples in that, with 
properly stripped oil: 

1) Two or more sets of iso-butane and n-butane re- 
covery points obtained with the same vapor-liquid 
tray loading and narrow range temperature changes 
on a given column must produce a common operat- 
ing line. 

2) Two or more such operating lines obtained under 
the same base conditions must converge at a com- 
mon focal point. 

3) This focal point must fall on the proper operating 
pressure line of the sub-grid. 

4) Associated propane recovery points must fall in 
their proper position on the chart. 

Obviously, even with the most careful test technique, 
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all test data will not conform exactly with these straight- 
line chart standards. In justification for the stand that 
in order to be authoritative such data must reasonably 
so conform, we can state that: 

To date, whenever we have found test data materially 
deviating from the straight-line chart standards, and 
have repeated the test, the second set of data has either 
conformed with said standards, or deviated as much or 
more from the first set of test data as either deviated 
from the straight-line chart standards. In other words, 
we have yet to find a consecutive series of test data con- 
sistently diverging from the above defined standards of 
the straight-line chart. 

In this connection, we wish to emphasize that the ex- 
treme consistency shown by the plotted data of Figures 
1-4 is the result of: 

1) Running carefully controlled tests on well equipped 

columns under excellent operating conditions. 

2) Charging extra large volumes of gas samples to 
the laboratory analytical columns whenever re- 
quired. 

3) Repeating any key tests which failed to conform 
to the straight-line chart standards. 

4) Picking the best of such test data for the illustra- 
tive material of the figures. 


Summary 


Application of the straight-line chart analysis to a 
large number of special tests on a wide range of absorp- 
tion columns during the last year has resulted in some 
rather striking generalizations concerning current com- 
mercial column efficiencies—which generalizations may 
be summarized as follows: 

1) All columns, irrespective of tray type or design, 
vary substantially in extraction efficiency with any 
substantial change in vapor and/or liquid loading. 

2) Such variations are much larger than generally ap- 
preciated over normally accepted ranges of column 
loading. 

3) The combination of vapor-liquid loading at which 

' peak extraction effeciencies are attained varies 

markedly with type and design of tray layout. 
As a result, a very large proportion of all columns 
in actual operation today are not only operating 
well under the best attained efficiencies of the best 
columns in their particular class, but also well 
under their own particular “peak” efficiency. 

) Many low pressure commercial columns operate 
at extremely satisfactory extraction efficiencies, 
whereas even the best of present day high pressure 
commercial columns operate at medium to poor 
extraction efficiencies. 

6) We have found nothing in our studies to indicate 
that the higher pressure columns cannot be designed 
to operate at extraction efficiencies approximating 
‘those attained with the best low pressure columns, 
and much to indicate that they can and will be so 
designed in the future. 

The importance to natural gasoline plant economics 
of the above generalizations is indicated in Figure 8 on 
which are presented. 

1) A plot of Extraction Efficiency vs. Operating 
Pressure for some 86 key tests on 30 different col- 
umns—with the boundary of best operation points 
being defined by a solid “Maximum Extraction 
Efficiency” curve, 

2) The saving in oil circulation requirements for 90 
percent butane recovery which would be effected 
over the indicated “Maximum Efficiency” opera- 
tion if the present most efficient columns, irrespec- 
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tive of pressure, were capable of operating at the 
actually attained 82.5 percent extraction efficiency 
of the best 60 psia columns. 

When we realize that these potential savings apply 
only to the most efficient of present day commercial 
units, that probably less than 20 percent of today’s col- 
umns are operating at or near the indicated maximums, 
and that a great many commercial columns are operating 
far below the indicated “best industry” figures, the mag- 
nitude of the potential savings involved (either in the 
form of reduced oil circulation as per Figure 8, or in 
added butane recoveries under conditions of maximum 
propane production) begins to be appreciated. 

With steadily increasing demands for higher recov- 
eries and greater fuel economies facing the natural 


x 


gasoline industry, attainment of at least a portion of the 
potential savings implicit in Figure 8 would appear a 
“must” for the not-too-distant future—and it is our 
trust that the Straight-Line Chart with its associated ex- 
traction efficiency factor EE will play an important role 
in this development. 

We wish to acknowledge our indebtedness to all those 
companies and individuals who have so generously con- 
tributed facilities and data to this work, and without 
whose help the concept of a Straight-Line Chart could 
never have been reduced to practical actuality. 


1“Evaluation of Absorber Operating Efficiency” by Ragatz and 
Richardson. Paper presented at 1946 Fall Meeting of the California 
Natural Gasoline Association. 
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Processing area of Magnolia Petroleum Company's West Ranch gasoline plant. Towers, left to right, are the twin high pressure absorbers (1050 psig), 


low pressure absorber (325 psig), depropanizer-reabsorber, still and rectifier, No. 1 fractionator, and No. 2 fractionator. 


A NEW gasoline plant, designed to process 60 


million cubic feet daily of high pressure natural gas, 
plus 27.5 million cubic feet daily of casinghead gas, 
and employing a high and low pressure absorption 
system, four stages of compression, a propanizer- 
reabsorber column, gas refrigeration, a dehy dration 
unit, and gas reinjection for pressure maintenance, has 
been completed and placed in operation in the West 
Ranch field near Vanderbilt, Texas. The plant was 
designed and constructed by Hudson Engineering 
Corporation. Approximately 41,000 gallons daily of 
gasoline, kerosine, and butane-propane are produced. 

The plant is designed for extraction specifications 
of 98 percent isopentane and heavier, 90 percent of 
the normal butane in the inlet casinghead gas stream, 
and 90 percent extraction of isopentane and heavier 
from the high pressure gas from gas wells. The high 
pressure gas is extremely dry, having a 0.12 gallon 
per 1000 cubic feet content of pentanes and heavier, 
as it leaves the wells. 

Owned and operated by Magnolia Petroleum Com- 
pany, the new plant utilizes the equipment of a pre- 
viously built pipe line dehydration plant, consisting 
of 230 horsepower compressor capacity used for 
refrigeration, and 690 hp. of compressor capacity that 
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had been used to compress casinghead gas for fuel 
uses and for field injection for pressure maintenance 


and conservation. 
The volume of casinghead gas processed by the low 


pressure portion of the plant is about 27.5 million 


gasoline plant are of special interest. Among these is a de- 
propanizer- -reabsorber tower system incorporating self regula- 
tion to increase butane-propane recovery without increasing 
the lean oil circulation, and to condition the rich oil stream 
before it enters the stripping still by decreasing the volume 
of absorbed methane. 

To reduce the heat load on the rich oil furnace and stripping 
still, hot rich oil from the lean oil—rich oil exchangers is 
flashed in a vapor-liquid separator drum, with vapors flowing 
directly to the still tower and liquid routed through the rich 
oil furnace. The flashed vapors thus are not heated to full 
furnace outlet temperature. 

Feed to the plant includes casinghead gas and high pressure 
gas. The casinghead is richer in desirable components, but 
the supply is variable dependent on crude oil production and 
operation requirements. To allow fairly well balanced opera- 
tion of the plant, variations in the casinghead supply are 
made up with high pressure gas. Choice of operating pressures 
and processing scheme to meet these conditions is noteworthy. 


eran EVERAL factors in the process design of the West Ranch 
| 
| 














cubic feet daily, This gas ente 
the plant through 24-inch lines, 
shown in the flow sheet of Fi 
ure 1, at 10 inch mercury vacuum _ 
for compression to 1000 psig in 
four stages in five cylinder gas 
compressors driven by 10-cylin- 
der, two cycle, 1000-hp gas en- 
gines. The gas is cooled and 
scrubbed after each stage of com- 
pression. After the third stage of 
compression, the casinghead gas 
is chilled to below 60° F. in the 
refrigeration unit and flows to the 
low pressure absorber for process- 
ing at 325 psig. A lower lean oil 
rate to the low pressure absorber 
is obtained by chilling the gas 
before processing, thus fewer gal- 
lons per minute of lean oil are re- 
quired for the same extraction ef- 
ficiency, and the volume of oil 
that must be pumped and stripped 
is reduced. The resulting shrink- 
age in the volume of gas, due to 
processing and fuel requiremeuts 
of the plant, ranges from 6 to 8 
million cubic feet daily (fuel re- 
quirements are about 3 million 
cubic feet daily), and reduced 
substantially the compressor 
horsepower required for the fourth 
stage. Actually, the saving 
amounted to about 500 horse- 
power or half an engine. Inas- 
much as 460 hp. of existing equip- 
ment could be used, one 1000-hp. 
compressor was eliminated. 
There is a total of 8920 gas en- 
gine horsepower used in the plant 
for gas compression. Gathering 
and compressing the gas through 
the four stages requires 8460 hp., 
gas injection in the field requires 
230 hp., and 230 hp. is used in the 
refrigeration unit. The compress- 
ors in the main compressor house, 
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Figure 1—Flow Diagram of Magnolia’s West Ranch Gasoline Plant 
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Still and rectifier column (center) raw product feed tank, hot rich oil flash tank, and side-stream stripper. The rich oil surge tank is shown in the 
right foreground with the rich oil and hot oil transfer pumps. Building in background houses compressors. 


field suction header, 42 inches in diameter, is the 
largest known to be in use in a gasoline plant. 

The residue gas (17 to 19 million cubic feet daily) 
is scrubbed, compressed to 1000 psig in the fourth 
stage, and enters the line to the diethylene glycol 
dehydration unit. After dehydration the gas is trans- 
ported by pipe line to Beaumont about 200 miles 
distant for use as refinery fuel. 

High-pressure gas from gas wells in the field is 
processed in twin absorbers at 1050 psig. Gas from 
these wells is used to supplement the supply of 
casinghead residue gas to meet pipe line demands and 
ranges from 25 to 40 million cubic feet daily. The 
residue gas stream from the absorbers combines with 
the casinghead gas stream from the fourth stage of 
compression to the dehydration unit. More than a 
half million gallons daily of absorption oil are circu- 
lated daily over the absorbers and reabsorber. 

High absorption efficiencies results in residue gas 
Streams from the high and low-pressure absorbers 
that contains not more than 0.02 percent of hexanes 
and heavier, and 0.03 percent in the reabsorber resi- 
due gas. Rich oil from the high-pressure absorbers is 
flashed in the low-pressure absorber at 325 psig, re- 


leasing some of the excess methane and ethane from ‘ 


the stream (Figure 1). Additional methane is re- 
moved in the trays below the rich oil inlet by contact 


with the rich low pressure casinghead gas. This 
method increases the propane and butane content of 
the oil and effects an economy in lean oil circulation. 
The low pressure gas and the vent gas receives a 
final stripping in the upper portion of the low pres- 
sure absorber by the lean oil pumped over the top 
tray. 

Further to effect a high butane-propane recovery 
from the gas, the process designers have incorporated 
a propanizer-reabsorber tower in the system between 
the low-pressure absorber and the still and rectifier 
tower. The tower is designed to increase butane- 
propane recovery without incréasing the lean absorp- 
tion oil circulation and condition the rich oil stream 
before it enters the still by decreasing the volume of 
absorbed methane. The rich oil is stripped with a 
high propane-butane content gas, which in this case 
is the uncondensed vapor from the raw product feed 
tank, to remove the ‘methane and replace it with 
butane and propane. Each gallon of methane is 
replaceable by about 24 gallons of propane, or 71 
gallons of isobutane. 

The system is self-regulating. An increase in the 
volume of uncondensed vapor from the still increases 
methane stripping in the propanizer-reabsorber 
tower, which reduces the volume of uncondensed 
vapor charged to the still. If the volume of condensed 
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vapors from the still decreases, methane stripping in 
the propanizer-reabsorber tower is decreased and 
more uncondensed vapor is charged to the still until 
the system is again in balance. 

Rich oil from the reabsorber and rich oil surge 
tank is pumped to the still and rectifier column 
through the lean-rich oil exchangers and rich oil 
furnace to the still for stripping. 

Before the rich oil enters the heater it receives a 
preliminary separation of vapor and oil in a rich oil 
flash tank. This method reduces the heat load of the 
rich oil furnace and the still, because the vapor that 
has been heated with the oil in the rich-lean oil heat 
exchangers is charged from the separator to the still 


Two 200-horsepower, three-drum, water tube boilers 
supply the plant with steam. 


at a lower temperature than the rich 
oil stream from the heater, A liquid 
level controller on the separator main- 
tains the rich oil-level and prevents 
carryover to the still. A side-stream 
stripper is used to produce a naphtha 
or kerosine fraction (1500 gallons per 
day) having a boiling range from 360 
to 500° F. Lean oil from the bottom of 
the still is returned to the absorbers, 
and the hydrocarbon vapors overhead 
are cooled and flow to the raw product 
feed tank. Vapors from the feed tank are 
used for stripping in the propanizer- 
reabsorber and the liquid is pumped to 
the No. 1 fractionator. This fraction- 
ator produces gasoline as a bottom 
product (33,000 gallons per day) and 
the overhead butanes and lighter hy- 
drocarbons are pumped to the No. 2 
fractionator for separation into a bu- 
tane mixture or vapor pressure LPG 
product (6500 gallons per day). Uncondensed vapor 
from the fractionator is returned to the third stage 
of compression. The liquids are pumped to the pipe 
line or to the field injection lines, if in excess of mar- 
ket demands, for storage as a conservation measure. 
An additional fractionating column planned for future 
installation wiil be used for separation of propane 
and ethane as separate liquid products. 

The fractionating towers are designed for maxi- 
mum flexibility and can produce the following com- 
binations for market demand; a) 26-pound RVP 
natural gasoline and a mixture of iso and normal 
butane containing not more than 5 percent of other 
hydrocarbons. b) Natural gasoline containing not 


Refrigeration unit reduces the temperature of the gas to 60° F. as it flows from the compressors to the low-pressure absorber, The refrigerant com- 
pressor is in the sheet metal building behind the scrubber, twin chillers, condensers, and accumulator tank. 
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more than 3-percent butanes and a mixture of iso 
and normal butane containing not more than 5 per- 
cent of other hydrocarbons. c) Natural gasoline of 


26-pound RVP and a mixture of butanes and propane : 


with a vapor pressure of 100 psig. d) Natural gasoline 
containing not more than 3 percent butanes and a 
mixture of butanes and propane having a vapor pres- 
sure of 100 psig. 

Electric power for plant use is generated by four 
375-K VA generators driven by eight-cylinder, four- 
cycle gas engines, totaling 1500 hp. The use of 
electric power in plants this size has proven more 
economical than steam. All process centrifugal 
pumps, cooling water pumps, and cooling tower fans 
are electric motor driven. Additional power generator 
units will be added as plant and field requirements 
increase. 

More than 7 million gallons daily of cooling water 
are circulated over the induced draft 
cooling tower, which is 24 feet wide, 
192 feet long, and 30 feet high. The 
eight fans, mounted in cells on top of 
the tower, are 14 feet in diameter and 
are driven by 25-hp. electric motors. 

Water for the cooling and condens- 
ing equipment of the plant is supplied 
by two deep artesian wells. Although 
it is unusually soft, the water contains 
large amounts of carbonates that must 
be removed by treating before being 
used for boiler feed water and cooling 
tower operation. 

Raw makeup water to the cooling 
tower, an.ounting to about 250,000 gal- 
lons daily, is treated by direct injection 
of 36 gallons of concentrated sulphuric 


A basement under the compressor building provides 

ample space for accessory engine equipment including 

lube oil filters and coolers, fuel lines, and water lines. 

Basement space under the compressor cylinders of 

the engines is used for discharge piping ard volume 

tanks. Concrete wall at left is engine foundation 
block. 
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Eight 1000-horsepower, 2-cycle, V-type, 10-cylinder 

gas engines with five compressor cylinders per engine 

are required to gather and compress the casinghead 

gas from 10 inches mercury vacuum to 1000 psig. 
Total compressor horsepower, 9920. 


acid, The reaction liberates carbon di- 
oxide in the cooling tower. The method 
has proven satisfactory and economical, 
but requires proper control. Control of 
algae growth is provided by injections 
of liquid chlorine. 

More complete treating is required 
for feed water to the two 200-hp. three- 
drum water tube boilers. The hydrogen 
zeolite process (’cation exchanger) is 
used to treat the water. This process 
exchanges the hydrogen ions and cal- 
cium carbonate is converted to highly 
unstable hydrogen carbonate that 
breaks down into water and carbon 
dioxide. The carbon dioxide is vented 
from the deaerator and the metallic 
calcium ion is absorbed on the syn- 
thetic resinous material to the zeolite 
bed. Dilute sulphuric acid is used to backwash the 
zeolite for regenerating. Sodium phosphate and sulfite 


are added also. 


Emergency Saféguards 


The rich oil furnace and boilers are protected in 
the event of feed pump failure by automatic alarms 
and fuel shutoff controls. There are also remotely 
operated emergency shutdown controls for snuffing 
the rich oil furnace and boiler fires and stopping 
compressor engines during an emergency. To prevent 
damage to the compressors by liquid carryover due 
to high levels in scrubbers, a magneto grounding 
system is provided to stop the engines and sound 
alarms. This system is shown on the flow sheet of 
Figure 1. 
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A typical modern control room for a catalytic cracking plant. (Courtesy of The Brown Instrument Company.) 


asic Principles in Process Control 


J. B. ARANT 
Instrument Engineer, Tulsa, Okla. 


| THE early part of the present century, chemi- 
cal and design engineers had little concern for in- 
struments, as only the most simple types were at 
their disposal. Pressure gauges, thermometers and 
manometers were almost the only available instru- 
ment equipment and plants were largely operated 
by cut and try manual valving of process fluids. Most 


processes were run batchwise, and instruments 
merely gave a crude indication of process variables 
at critical points and served as a rough guide for 
hand valve settings. 

As the quality and variety of instruments pro- 
gressed and control mechanisms were developed, 
progressive industries, such as the petroleum re- 
fineries, incorporated them more and more into their 
plants as an aid to greater efficiency in plant opera- 
tion and increased quality of the product. Processing 
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was changing from batchwise to continuous, when 
possible. As yet, instrumentation had no pronounced 
effect on proc’ss and plant design—the instruments 
were being added on where needed in the field. Ad- 
vancements in process design and instruments pro- 
gressed hand in hand in this manner until a few years 
before the last World War. : 

It was then that the increasing expansion of 
chemical process industries brought a more wide- 
spread acceptance of instruments as a major essential 
equipment item. During the war, huge plants for the 
production of aviation gasoline, synthetics, essential 
chemicals, and the atom bomb were successful only 
because instrument control made complex processes 
simple to operate. Quality and quantity of productive 
output were entirely dependent'on automatic control 
and measurement. Today, every major process 1n- 
dustry finds that it must rely heavily on instruments 
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Sccisaieners for measurement and control of process 
variables have become of increasing importance in the design 
and maintenance of performance of modern chemical, petro- 
chemical, and petroleum refining plants. The idea of what 
can and cannot be done within practical limits of design 
factors is now closely tied in with the degree of automatic 
control that can be maintained on process variables. Unfor- 
tunately, many chemical engineers, and essentially all young 
refining and chemical engineering graduates, have little or 
no conception of what constitutes the basic principles of 
process control and measurement, what can be done with 
instruments, and the relation with chemical engineering de- 
sign. Because of this lack of knowledge of the basic require- 
ments of design for adequate instrument installation, the 
economic and satisfactory operation of many plants is handi- 
capped from the start. While the actu«i specification and 
design of process instrumentation is largely left in the hands 
of the instrument engineering specialist, he is often sorely 
tried to install a satisfactory system when little regard has 
been given to proper design and installation of equipment 
and lines for incorporating instruments and control equipment. 

























to meet competition in quality of product and econ- 
omy of Operation. 


Now an Essential Factor 


Instruments are becoming more and more an essen- 
tial factor in plant design, for many recent develop- 
ments in chemical and refining processes, such as 
catalytic cracking, would be extremely difficult, if 
not impossible, if critical process variables were not 
closely controlled. This will be equally true in the 
future when modern electronic instruments and ad- 
vancements in application of control and measure- 
ment will make possible even 
greater refinements in chemical 
design and operation. 


Where, then, is the place of the 
refining and chemical engineer in 
this new field of specialized engi- 
neering? The general relations 
that have evolved between proc- 
ess design and development and 
process instrumentation have been 
outlined, The purpose of this ar- 
ticle is to show some of the basic 
principles of process instrumen- 
tation in relation to process engi- 
neering and to point out various 
factors that definitely show a 
great need for a process instru- 
mentation course in the basic re- 


“n fining and chemical engineering 
>d curriculum. 
ts The basis of most process in- 
1- strumentation lies in a thorough 
)- understanding of unit operations 
‘s and the applications in chemical 
processes. The ability to study 
\f and analyze a process for signi- 


ficant control variables and to un- 
derstand process peculiarities will 
enable an instrument engineer to 
do a more satisfactory job in 
specifying a control system and 
specific control points. In like 
manner, the understanding of 
where, how, and when control 
equipment can be used is of great 
value to the chemical engineer in 


, — (FF fee | 


2 February, 1948—A Gulf Publishing Company Publication 


designing his equipment and planning his process 
flow sheet and plant layout. The relationships and 
problems involved cannot be stated as simply as 
this, however. They are many and varied. Some of 
the more essential points are listed as follows: 


1) What are the process requirements? 

The essential problems here have to do with what 
the process is to accomplish, what equipment is re- 
quired, what is the sequence of operations, how many 
units will be needed, and how can savings in opera- 
tion and increased efficiency be obtained. While 
most of these problems primarily concern the process 
engineer, the decisions made will affect and be af- 
fected by the requirements for control as set forth 
by the instrument engineer. Often, two or more 
schemes of processing are devised, and mutual study 
by both engineers will bring to light factors that 
make one of the methods more economical than the 
others by better control and increased efficiency. 
Many savings in equipment, cost of processing, etc., 
become more readily apparent when viewed in this 
manner. 


2) What special problems are to be solved? 
Extremes in temperature and pressure as well as 
corrosion problems are often encountered in any 
process design. These problems, in many cases, di- 
rectly affect purity of product and ability to control 
critical and essential process variables. This will call 
for knowledge of ranges of various pressure and 
temperature devices and corrosion resistant materials. 
Ways and means of special handling of such prob- 
lems often concern both process and instrument en- 





An unusual refinery control panel setup. (Courtesy of The Foxboro Company.) 
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gineers. Climatic conditions usually have to be con- 
sidered as a special problem. The effect of heat 
and cold on the process often dictates the use of 
lagging or insulation and control equipment will 
have to be modified accordingly. Likewise, protec- 
tion against freezing must be given the instruments. 


3) What are the accuracy requirements for control? 
Time and capacity lags as well as: measurement 
lags in the process are often a limiting factor on the 
degree of control that can be maintained on a process. 
While instruments incorporating floating action and 
rate action are available to help minimize these fac- 
tors, the effects usually cannot be entirely eliminated. 
A process demanding a temperature variation of 
only a 2° F. span most certainly will not produce 
the desired results if the control installation can do 
no better than a 4° F. or 6° F. span. Should the 
process require extremely close control such as above, 
to produce the desired product, then close specifica- 
tion of the control installation or some modification 
of equipment or arrangement may have to be re- 
sorted to for adequate control. Close study by both 
process and instrument engineers is necessary to 
specifically place the point of control measurement. 


4) What space is available? 

The amount of space available will directly affect 
the arrangement of process buildings and equipment 
together with the location of control stations. As 
pointed out in Item 3, this arrangement will some- 
times have a bearing on the control equipment and 
its ability to function properly. Location of control 
stations adjacent to sources of vibration such as 
compressors, reciprocating pumps, large centrifugal 
pumps or other machinery is poor practice. This does 
not necessarily imply that the control requirements 
are the limiting factor on arrangement, for compro- 
mises are usually made in such situations. 


5) What are the operating variables? 

Operating variables such as feed and reflux rates, 
pressures, temperatures, etc., will usually fix the 
type and quality of instruments and controls in each 
operation. These data together with specific gravity, 
composition of line fluids, maximum and minimum 
flows and other data as required is pertinent infor- 
mation of interest to both the process and instrument 
engineers. Whether a gas is wet or dry will dictate 
placement of orifice plates, for instance. Sediment in 
the line fluid, flashing and hydrate forming character- 
istics and viscosity are other examples of operating 
conditions that might need to be considered. 


6) What will happen if specified operating conditions 
are not maintained? 

If the operating conditions necessary to produce 
a product of desired purity are not maintained, then 
not only will the product suffer, but possible damage 
to equipment and upsetting the process will occur. 
High temperatures may burn out furnace tubes and 
linings and high pressures may rupture equipment 
and lines, and cause a shutdown for major repairs. 
An upset in the system may ruin an entire run of 
material unless noted in time for corrections to be 
made. A central control system for a continuous 
process is not only good practice but often eliminates 
many operating headaches. All critical operating 
measurements and controls grouped together in one 
centralized location is the best possible insurance 
for efficient and economic operation. Time and 
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money lost in rerunning materials and lining. out. 
the process are reduced to a minimum. 


7) What are the safety requirements? 

High temperatures and pressure must be controlled 
as well as possible so as to protect equipment and 
personnel. In the-event of air failure, control valves 
roust be specified to open or shut, as the case may 
be, for maximum protection. Emergency shutdowns 
for fire or other causes will necessitate venting of 
flammable gases and vapor to a distant flare, and 
relief valves should be sized to protect vessels from 
rupture. It is a good idea for the process and in- 
strument engineer to discuss the possibilities and 
safety requirements so that emergency switches, 
alarms, valves, etc., can be located to the best ad- 
vantage. 


8) What changes can be made to increase 
controllability? 

Often, changes in sequence or type of equipment 
will offer increased possibilities for control of a 
process. The point of measurement might be shifted 
further up or down the lirie for more efficient con- 
trol. The possibilities are many and only’ mutual 
study by both process engineer and instrument en- 
gineer will bring items such as these to light. Many 
savings can be made in this way and efficiency is 
usuaily greatly enhanced. 


9) What about instrument installation? 

Proper installation of instruments and controls re- 
quires a great deal of coordination between the 
process and design section and the instrument sec- 
tion. It is often the case that the effectiveness of 
a control system is greatly reduced by improper at- 
tention paid to the requirements of installation. Are 
transmitters and controllers placed adjacent to con- 
trol valves so that manual by-passing is easily ac- 
complished? Are pipe runs laid out in a manner 
conducive to correct installation of orifices? Can 
temperature bulbs and thermocouples be placed so 
as to indicate correctly? Are clearances adequate 
for servicing control equipment? Are gauge glasses 
placed where they can be easily seen and read? 
These are only a few of the questions and problems 
that concern correct instrument installation. It is to 
the process engineer’s advantage to consider such 
questions equally important as other design factors. 


Thorough Training Courses Essential 


This is an indication of the problems and relation- 
ships that exist between chemical engineering and 
process instrumentation, and the present intimate 
relationship becomes more readily apparent. It is 
because of this relationship that it has now become 
necessary to incorporate basic instruction in process 
instrumentation to the student working on a chemi- 
cal or refining engineering degree. Such instruction 
running concurrently with courses in chemical en- 
gineering unit operations and plant design would be 
of tremendous value in understanding operation of 
equipment.and processes from the standpoint of how 
and where they are controlled to produce the desired 
results. 

Actual practice in the use of the more frequently 
encountered types of instruments, such as flow, tem- 
perature, and pressure recorders and controllers, 
could be obtained in the unit operations laboratory. 
Many young chemical engineers can recall from 
their undergraduate days that they often wondered 
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Temperature controllers for a sulfuric acid alkylation process for producing 100-octane gasoline. (Courtesy of Leeds and Northrup Company.) 


how one would know how much steam was going 
to a fractionator reboiler, how the overhead product 
was split into the desired reflux and net O. H. 
streams, and what means were used to hold the 
tower pressure constant. 

Little mention, if any, was ever made of instru- 
ment control and equipment, and it was usually some- 
time after entering the field before an understanding 
was obtained on how a process was operated by in- 
strument control. Such a comparatively simple item 
as a pneumatic control valve was a source of fasci- 
nation, and the operation of a controller was indeed 
the greatest of all mysteries. The author must con- 
fess that he was under the impression that a plant 
was operated almost wholly by manual valve setting 
and, from personal observation, has found that the 
same idea is in the mind of practically every young 
chemical engineer just entering the field. 

The extent of training on process instrumentation 
in an engineering school is of mecessity limited in 
scope for several reasons. First, of course, is the 
limited amount of equipment that can be incorpo- 
rated in the unit operations laboratory. Second is 
the inability to adequately duplicate actual control 
systems as found in the field. Third is the lack of 
time that can be devoted to a more thorough study 
of this subject. 

The mere study of a basic course in process in- 
strumentation does not necessarily imply that it will 
fit the young engineer to design or install control 
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systems any more than he would be able to de- 
sign a fractionator or lay out a process. Such things 
come only with thorough field training tempered by 
expefience. 

The course would. fulfill two purposes, however. 
First, it will help do away with the basic distrust 
that all engineers have with operating equipment 
not familiar to them; and it will enable the engineer 
to have a better understanding of plant operation 
under instrument control, as well as understand the 
problems involved. Secondly, it will give those chemi- 
cal engineers who desire to enter the instrument 
engineering field the background necessary to absorb 
the training and detailed instruction necessary to 
qualify them for work in this specialized field. The 
diversified training given the chemical engineer 
qualifies him to understand what takes place, and 
why, when certain process variables are controlled, 
and so he is by far the most logical one to take a 
prominent part. 

It is becoming obvious that the increasingly im- 
portant role that instruments must and will play 
necessitates the inclusion of at least one semester 
of work on this subject in the curriculum of every 
progressive chemical engineering school. The de- 
mands of our high-geared modern technology require 
that young engineers be given at least fundamental 
training on each subject necessary to provide the 
tools for understanding the requirements. of modern 
chemical processes. 
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Hydrocarbon Processing 


Part Vill 


Applications of Thermodynamics to 


VAPOR PRESSURES AND EQUATIONS OF STATE 


WAYNE C. EDMISTER 


ln THE previous installment, the methods of applying 
thermodynamic equations with volumetric behavior data to 
obtain properties of fluids were outlined, along with a discus- 
sion of the types and characterization of hydrocarbons and 
petroleum fractions. The present chapter is concerned with 
hydrocarbon vapor pressures and analytical equations of state 
for correlating P-V-T data, thus preparing for the calcula- 
tions based on these data. 

Vapor pressures and the densities of vapors and liquids 
are measured experimentally and then correlated. The ex- 
perimental work is not within the scope of this series but the 
development and applications of the correlations is an im- 
portant port of process engineering thermodynamics. Both 
analytical and graphical methods of correlating these basic 
data will be discussed although the graphical technique will 
be used in subsequent installments in developing thermo- 
dynamic process design tools for hydrocarbons. 





Vapor pressure and P-V-T data serve numerous 
functions for pure components and mixed hydro- 
carbon systems. The vapor pressures at a given tem- 
perature, or the temperatures corresponding to a 
vapor pressure of one atmosphere (i.e., boiling point), 
are used in characterizing petroleum fractions. Vapor 
pressures are necessary in making phase distr®bution 
calculations for hydrocarbon mixtures and in the 
computation and correlation of latent heats of vapor- 
ization. 

The specific volumes or densities of liquids or 
vapors at different temperatures and pressures are 
required in sizing equipment handling fluids. Of more 
interest, from a thermodynamics standpoint, is the 
use of P-V-T data in the computation of properties 
of fluids such as:‘fugacities, isothermal pressure cor- 
rections to the heat capacity, entropy and enthalpy, 
and the Joule-Thomson coefficient. 

Hydrocarbon vapor pressures and P-V-T data are 
determined experimentally and correlated by analyti- 
cal or graphical methods, The experimental determi- 
nation of these basic data is a subject for the physical 
chemist and not the process engineer. However, the 
latter should be sufficiently well informed about lab- 
oratory technique to evaluate experimental data being 
used to develop correlations. The development and 
applications of these correlations are of more interest 
to process engineers, for whose work on hydrocarbon 
systems the graphical methods are usually more con- 
venient than the analytical equations. Both analytical 
and graphical methods have their place and will be 

covered in these articles with emphasis on the graphi- 
cal correlations. 
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A rigorous equation of state* applies to the P-V-T 
data for the vapor and liquid phases and to the vapor 
pressure data as well. Graphical P-V-T correlations, 
which are usually limited to the P-V-T data of the 
vapor, do not have this flexibility. With a graphical 
P-V-T correlation, it is necessary to have a separate 
vapor pressure correlation, which may be either 
graphical or analytical. 

The latent heat of vaporization is computed differ- 
ently with analytical equations of state and the graphi- 
cal P-V-T correlations because an equation of state 
may be derived to predict the vapor pressures and the 
saturated liquid and vapor volumes, as well as the 
vapor P-\V-T data, while a graphical P-V-T correla- 
tion is limited to the vapor volumes. An equation of 
state gives sufficient data to compute latent heats of 
vaporization whereas a graphical P-V-T correlation 
does not. With a graphical P-V-T correlation, it is 
necessary to have separate correlations for vapor 
pressures and saturated liquid and vapor densities. 
Although a graphical correlation for the P-V-T data 
of vapors includes the saturated vapor densities, it is 
more convenient and more accurate to prepare and 
use a separate correlation for densities of saturated 
liquid and vapors in computing latent heats of vapor- 
ization. 

For hydrocarbons, both the analytical equation of 
state and the graphical method have been used. There 
are several analytical and graphical P-V-T correla- 
tions of varying accuracy and convenience in the 
technical literature. These correlations and their 
applications will be discussed in preparing the way 
for the graphical developments of hydrocarbon ther- 
modynamic properties by means of the graphical 
reduced residual volume method. This is the type of 
P-V-T correlation recommended for computing the 
isothermal pressure correction to the enthalpy and 

entropy of hydrocarbon systems. It is not recom- 
mended for all purposes, however. The limitations 
must be recognized. With this graphical P-V-T cor- 
relation, vapor pressures will be correlated separately. 
Latent heats of vaporization will likewise be treated 
independently later. This separation of thermo- 
dynamic functions and data that are related is neces- 
sary because of the enginéering rather than scientific 
methods employed. 

In order to be of most value, the P-V-T correlation 


*An analytical formulation of the pressure-volume-temperature 


relationship of fluids, 
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for hydrocarbons should be of such a nature that it 
can be used for all single and multicomponent sys- 
tems. This is accomplished by means of two correlat- 
ing devices: a) reduced conditions, and b) the pseudo- 
critical. For a pure component, the reduced conditions 
(i.e., temperature and pressure) ‘are based on the 
actual critical point of the component in question. For 
a mixture, on the other hand, the reduced conditions 
are based on the pseudo-critical point of the mixture 
in question. Reduced conditions and the pseudo- 
critical point are important features of process engi- 
neering thermodynamics. The use of these two cor- 
relating devices leads to empirical correlations, whose 
limitations should be appreciated. 

At the end of this installment, several references 
on vapor pressures and equations of state are given. 
Many of these articles will be referred to in this dis- 
cussion. The titles of the items, as well as the source, 
are given to facilitate further study by the reader. 
Among these references, the book on “Volumetric 
and Phase Behavior of Hydrocarbons” by Sage and 
Lacey” gives an excellent exposition on this subject. 


Vapor Pressures 


Vapor pressure is one of the most fundamental and 
useful properties of a hydrocarbon. The relationships 
that exist between the vapor pressure and the P-V-T 
data and the latent heat of vaporization constitute an 
interesting subject for thermodynamic study. Vapor 
pressure data and correlations are reported in the 
technical literature (see references), some in connec- 
tion with P-V-T data, some in connection with latent 
heats of vaporization, while others are vapor pressure 
data only. 

When vapor pressures of pure hydrocarbons are 
plotted on rectangular coordinates, a parabolic shaped 
curve (see Figure 15 in Part VII) results. This 
curve is not convenient for plotting and smoothing 
experimental data or for interpolating and extrapolat- 
ing vapor pressures. Accordingly, considerable atten- 
tion has been devoted to the development of graphical 
and analytical methods of correlating vapor pres- 
sures. Two graphical methods of particular interest 
are those of Cox’ and Coates-Brown.*® 

In the Cox type vapor pressure chart, log P is 
plotted against the reciprocal of the absolute tempera- 
ture plus a numerical constant. This gives straight 
lines for hydrocarbons with the lines for each series 
(i.e., paraffin, olefins, etc.) tending to intersect at a 
common focal point, thus forming a family of curves. 
Figure 16 is a Cox type vapor pressure chart for 
hydrocarbons and some refrigerants. 

The vapor pressure chart developed by Coates and 
Brown* employed different scales. A rectangular tem- 
perature scale is used with straight and parallel 
hydrocarbon lines, making the pressure scale an arti- 
ficially constructed parameter of modified logarithmic 
spacing which is shorter in the low temperature 
range and longer at the high temperatures. This is the 
same type of vapor pressure chart the author pub- 
lished in 1932 (see reference 8). This Coates-Brown 
vapor pressure chart is prepared on rectangular co- 
ordinate graph paper by using one scale for tempera- 
ture and one for the normal atmospheric boiling 
points of the hydrocarbons. From experimental vapor 
pressure data, lines of constant vapor pressure are 
plotted on these scales. This vapor pressure param- 
eter is curved, as described above. 

This method is convenient for extrapolating and 
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interpolating to estimate vapor pressures of hydro- 
carbon homologs where data on some of the series 
are known. It is not well adapted to extending the 
vapor pressure curve of any hydrocarbon to find an 
extrapolated vapor pressure value above the critical 
point for making phase equilibrium calculations for 
mixtures. Also the vapor pressure scale on the 
Coates-Brown chart is much more condenseg for the 
lower boiling components which means more interpo- 
lation in reading vapor pressures in this range. Katz 
and Brown" used this type of chart in plotting phase 
diagrams of petroleum fractions. 

With the Cox type chart, an analogous problem in 
scale reading precision exists, but for the temperature 
rather than the pressure scale. For the lighter low- 
boiling hydrocarbons, the Cox vapor pressure chart is 
more convenient. For the heavier high-boiling hydro- 
carbons, the Coates-Brown vapor pressure chart is 
more convenient. 

It is of interest to discuss the methods used in 
developing vapor pressure correlations and also show 
the relationship between vapor pressures and latent 
heats of vaporization. 

Reference substances are used to correlate vapor 
pressures. Such correlating may be done on the basis 
of: a) equal vapor pressures, or b) equal tempera- 
tures. In either method the reference component 
should be one of physical similarity to the compo- 
nents whose vapor pressures are being correlated. 
Also the vapor pressures of the reference substance 
must be accurately and completely known. 

Duhring’s rule states the principle of the first such 
reference substance vapor pressure plot, which is “the 
temperature at which one liquid exerts a given vapor 
pressure is a linear function of the temperature at 
which a second liquid exerts an equal vapor pres- 
sure.” This method of plotting vapor pressures has 
limited range of application as compared with the 
second type. 

Othmer*™:?* plotted the logarithm of the vapor pres- 
sure of the compounds being correlated against the 
logarithm of the vapor pressure of a reference com- 
ponent, both vapor pressures being at the same tem- 
perature, and found that straight lines resulted. The 
temperature scale was then constructed from the 
vapor pressures of the reference component. This is 
the general principle used earlier in developing the 
Cox’ and the Calingaert-Davis® vapor pressure charts. 

The following development of the Clausius- 
Clapeyron equation, which is more completely pre- 
sented by Othmer”, is of interest at this point. 

The Clapeyron equation relating the slope of the 
vapor pressure curve with the volume change and 
latent heat of vaporization was. developed in Part III, 


and is repeated for convenience. ‘ 
dP 4H 
pee... ae 5la 
dT T(AV) (la) 
dP _. differential slope of the vapor pressure curve of a 
dT pure component at temperature T. 


AH, = latent heat of vaporization at temperature T. 


AV = V. — V:—= volume of saturated vapor minus volume 
of saturated liquid, both at temperature T. 


Neglecting V, and replacing Vy by RT/P, which as- 
sumes the perfect gas law applies, gives 


dinP — AH, 


dT RT’ 


(156) 
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This is the Clausius-Clapeyron equation and it is 
accurate only at low pressures where the two as- 
sumptions, i.e., neglecting liquid volume and using 
perfect gas equation for the vapor volume, are valid. 
At higher pressures, equation 156 is only approxi- 
mate. From this equation, the form of vapor pressure 
equations and plots may be found. 

Consider equation 156 for two substances at the 
same temperature and rearrange to apply to the two 
components, denoting the two substances by the sub- 
scripts “1” and “2.” 


din P ig ee? (‘ae (157) 


a re. AH, /; 


Since T is constant and R, the gas constant is the 
same for both components, equation 157 may be 
written 














dinP, _ AHr, 
dinP; AH» (158) 


If values of dln P for component “1” are plotted 
against the corresponding values of dln P at the 
same temperatures for component “2,” the result is a 
curve having a slope of 4H,/4H+,. If this latent heat 
ratio is constant, this curve is a straight line. 
Othmer™ shows that these lines are straight .and 
designate the latent heat ratio as a constant. 

This constancy applies only to expressions stem- 
ming from equation 156, which is based on neglecting 
the liquid volume and using the perfect gas equation 
for the vapor volume. It does not follow that the 
actual isothermal ratio of latent heats of two com- 
ponents remains constant all the way up to the 
critical point. 

By means of the equation 158 aes Saale Othmer 
developed a vapor pressure chart with a logarithmic 
pressure scale and an empirical temperature scale. 
This temperature scale was constructed from the 
vapor pressure data on the reference component. This 
is the “equal temperature” reference substance 
method of correlating vapor pressures. The plots 
obtained are illustrated by Figure 16. 

Steam is a convenient and adequate reference sub- 
stance for correlating hydrocarbon vapor pressures. 
Cox’ and Calingaert-Davis® used steam. 

The equation for the straight vapor pressure lines 
on these plots is related to equation 158. A direct 
integration of equation 156, with 4H, assumed to be 
constant, gives the following equation: 


ot AH, 1 
In P ( a )+-+¢ (159) 
This is the form of the equation for the vapor pres- 
sures. The term (4H,/R) may be replaced by a differ- 
ent constant for each component in the temperature 
range where the assumptions made in developing the 
Clausius-Clapeyron relation, equation 156, are valid. 
At temperatures where the liquid volume cannot be 
neglected and the vapor volume cannot be repre- 
sented by RT/P, this non-perfect situation is appar- 
ently compensated for by changes in the values of 
4H, to permit writing the naa pressure equation as: 








log P=A+—— ene (160) 
where A, B and C are empirical constants that depend 
upon the units of P and T. 

Equation 160 was given by Calingaert-Davis' as for- 
mulating the Cox vapor pressure chart. The symbols 
for the constants are changed from the original in or- 
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der to make this equation consistent with more recent 
equations. With T expressed in °K, Calingaert and 
Davis found C to be —43 for all components with 
A and B varying for each component. The constant C 
is rather small, indicating that the Cox chart is essen- 
tially a plot of the logarithm of vapor pressure vs. the 
reciprocal of the absolute temperature. To get per- 
fectly straight vapor pressure lines for the complete 
range of temperature and hydrocarbon boiling range, 
it is necessary to use different values of the constant 
C in different temperature ranges for laying out the 
temperature scale. Griswold and Brooks™ give low 
and high range values of the constants A, B and C in 
equation 160 for several hydrocarbons. This addi- 
tional refinement is not necessary where there are 
enough data to determine the deviation from a 
straight line. 

Watson*™ used equation 160 in computing latent 
heats of vaporization. Gamson and Watson® proposed 
a vapor pressure equation of the form 


—p.__A __, —20(Tr—bd)? 
log P= B T, e (161) 





By using reduced temperature, Tp, an additional 
characterizing constant, T., is introduced. The 
authors include a tabulation of the constants for this 
equation. 

Hachmuth, Hanson and Smith" suggest a vapor 
pressure equation with a residual term, as follows: 


log P=B—A/T+4 ‘ (162) 


where the constants A and B are fixed for each hydro- 
carbon and the residual, 4, varies. Hachmuth et al 
give a table and a graph of the vapor pressures of the 
four-carbon-atom hydrocarbons. The scales of this 
vapor pressure chart are logarithmic for pressure and 
straight rectangular for temperature, giving slightly 
curved hydrocarbon lines. 

Griswold and Brooks” extended the vapor pressure 
correlation of Hachmuth et al to include two three- 
carbon-atom and two five-carbon-atom hydrocarbons. 

Maxwell” correlated vapor pressures and the vol- 
umes of saturated liquid and vapor from which he 
computed latent heats of vaporization. The experi- 
mental data required for these correlations and cal- 
culations are illustrated by Kay* in his work on the 
isomeric hexanes. 

The vapor pressure chart given as Figure 16 was 
drawn to cover a wide range of temperature for many 
components. This results in scales that cannot be 
read to a very high degree of accuracy. Also it was 
not possible to include all the isomers. For these 
reasons, Figure 16 is more suitable for making esti- 
mates than for precise calculations. 


P-V-T Correlations 


Pressure-volume-temperature data for hydrocar- 
bon fluids may be formulated by empirical algebraic 
equations of state or represented by graphical correla- 
tions. These analytical and graphical methods have 
some features in common so it is of interest to study 
both. The analytical method is more convenient for 
some applications and the graphical for others. The 
technical literature contains several equations and 
graphical correlations, the latter being most widely 
used for hydrocarbon systems. 

An important consideration in developing a P-V-T 
data correlation, whether it be an analytical equation 
or a graphical correlation, is the ease and accuracy of 
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finding the necessary derivatives for computing the 
thermodynamic functions, such as the isothermal 
pressure correction to the entropy and enthalpy, for 
which values of (9V/°T)p are required. For con- 
venience in finding this derivative, the equation of 
state should be explicit in V. In other words, the 
empirical equation of state should give V as a function 
of P and T. It is difficult to derive an accurate em- 
pirical equation of state with P and T as the inde- 
pendent variables. It has been done but the resulting 
equations are very complex and of limited applica- 
bility. 

A more satisfactory way of fitting an equation to 
the P-V-T data is to let temperature and density 
(1/V) be the independent variables and make the 
equation explicit in P. This presents difficulties in 
the applications of the equations, however. There are 
ways of handling the complex mathematics involved 
but it is time consuming. Also there are thermo- 
dynamic ways to avoid some of the more complex 
mathematics. Nevertheless, preparing tables of 
thermodynamic properties of hydrocarbons via an 
accurate equation of state, requires a great deal of 
calculating time and most of it must be done on the 
machine. 

However, equation of state calculations give the 
most accurate and consistent thermodynamic proper- 
ties. For the endless number of hydrocarbon systems, 
both single and multicomponent, it is an almost hope- 
less task to use the equation’ of state method exclu- 
sively. A more practical procedure is to use graphical 
methods employing reduced conditions and the 
pseudo-critical and spot check this method by equa- 
tion of state computations, and also experimental 
data. 

Graphical P-V-T correlations permit obtaining a 
relation explicit in V with P and T as the independ- 
ent variables. However, it should be pointed out that 
such graphical correlations also possess difficulties in 
obtaining derivatives of V, although it can be done 
reasonably accurately with care. 

Isotherms on a PV vs. P plot are sharp irregular 
curves, which make accurate graphical differentiation 
difficult and analytical formulation exceedingly diffi- 
cult. If, on the other hand, PV is plotted against den- 
sity, regular isotherm curves are obtained and accu- 
rate graphical differentiation is easier and analytical 
formulation is also easier. In this respect the analyti- 
cal and graphical methods are similar. For these 
reasons, equations of state will be discussed. 


Equations of State 


The algebraic representation of the pressure- 
volume-temperature relationship of fluids (gases, 
vapors, or liquids) is known as an equation of state. 

The simplest P-V-T equation is that for the perfect 
gas 


PV = RT (89) 


The developments of many of the algebraic and 
graphical P-V-T correlations start with equation 89 
and modify by adding factors to correct for the differ- 
ence between the volumetric behavior of actual and 
ideal gases. 

For permanent non-ideal gases, where the devia- 
tions from the perfect gas P-V-T relationship are 
simple functions of pressure and temperature the 
equation of state may be written 


PV = RT + aP + BP’ + .. . etc. (163) 
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where @, &, etc., are functions of temperature. When 
the deviation from the perfect gas law varies appre- 
ciably with temperature, as it would for a real vapor 
near the two phase border curve, the @, &, etc., terms 
become complex functions of temperature and involve 
several empirical constants, making the correction to 
the perfect gas law equation a complex function of 
P and T. Maron and Turnbull*® developed and ap- 
plied an equation of this type, expressing the con- 
stants in terms of the critical constants. The Linde 
equation of state is similar to this type. Bahlke and 
Kay" applied the Linde equation of state to hydro- 
carbons. 

Using P and T as independent variables does not 
give the correlating accuracy with the same number 
of empirical constants as using density and tempera- 
ture as the independent variables. It is often neces- 
sary to choose between differentiation convenience 
and P-V-T precision in selecting and developing an 
equation of state. 

There are numerous equations of state but for 
these purposes it will be sufficient to discuss only 
those pertinent to the objectives of this series. Fol- 
lowing is a list of twelve equations of state with the 
number of consants, date, and type indicated. It will 
be noted that the number of constants vary from 2 
to 12 and that five of the equations are explicit in 
volume while the others are explicit in pressure. 
Some of the equations were developed for specific 
fluids, others are of general applicability. 


References for some of these equations of state are 
given. The van der Waals equation is the oldest, 
simplest and best known. It uses two constants which 
are found from the critical constants. It can be found 
in most thermodynamics and physical chemistry 
texts. 


The Beattie-Bridgeman? equation of state is a well 
known and accurate equation of state. It has been 
applied to a great many fluids, including some of the 
hydrocarbons. Most of the work done with this equa- 
tion has been on the so-called permanent gases. 

The ‘Benedict-Webb-Rubin® equation of state was 
developed specifically for hydrocarbons. It is similar, 
in form, to the Beattie-Bridgeman equation but more 
complex because of the additional constants and 
terms, giving more precision. For some work the 
additional calculating time is justified by the more 
rigid requirements of accuracy and consistency. 








Empirical) Explicit 

EQUATION Year /|Constants » 
i, Seo ae eehlndagiu sou shined 1873 2 P 
ee ee nd ie oie ie ae dae a acu moa’ 189 2 P 
RE cia de nue che gh 6058 60466 bis 60st 1 2 P 
ah ahah dee ¢ ene, Odaee hae oye 1914 3 P 
Dh theeed ons dbbones chweseeuteeis 1917 4 P 
eck fin Oe Ohaatnk da emind'« 6a 1915 4 Vv 

> EE a ee oe 1905 5 Vv 
6 on ccc ceeccsssaceceevs _ 1928 5 P 
Benedict-Webb-Rubin. .................. 1940 8 P 
Bureau of Standards... . .. alin @ WeNtheh ire &-4 1923 10 Vv 
ES SPST error 1936 10 Vv 
ee 1942 12 Vv 














Those equations that are explicit in pressure and 
use five or more constants are probably the most 
accurate and consistent equations given. Greater pre- 
cision can be obtained with fewer empirical constants 
when density and temperature are: the independent 
variables. 


The Bureau of Standards equation was developed 
for ammonia. The Keyes et al equation was used in 
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preparing the steam tables of Keenan and Keyes 
(John Wiley and Sons). 

The. constants for those equations using 2 or 3 
constants, namely: the first four on the list, are 
evaluated from the P, V, and T values at the critical. 
For the other equations the constants are entirely 
empirical. However, the constants for the more com- 
plex equations of state can also be obtained from the 
critical constants by making generalizations such as 
those made by Maron and Turnbull.’® This aspect of 
the equations of state will be discussed in the next 
installment because of its relation to the reduced 
graphical using the pseudo-critical. 

For purposes of illustration, examples of both types 
of equation of state are included beiow. No attempt 
is made to rearrange or change notation to give 
similarity and consistency. 


Equations of State Explicit in Pressure 


Three examples of this type of equation of state 
will be given: van der Waals, Beattie-Bridgeman, 
and Benedict-Webb-Rubin. 

Van der Waals Equation—This is an early and classic 
attempt to formulate the P-V-T behavior of actual 


gases. 


Pao — e (164) 


The b and a/V? terms are the corrections to the 
perfect gas equation. The constants a and b may be 
computed from the critical constants by the follow- 
ing relations, which are obtained by satisfying the 
critical phenomena (@P/°V),;—0 and (#P/¢V?)q—=0. 


re og Fy 
— ec ne en 165 
64 P. or 
RT. 
Bp Sr temo . 166 
3P (166) 


It is interesting to note that Van der Waals recog- 
nized the convenience of reduced conditions more 
than a half century ago. 

On account of its simplicity and the possibility of 
deriving the constants from data which are readily 
available or capable of being estimated, the Van der 
Waals’ equation is very useful. Its field of application 
is limited, however. It would not be satisfactory for 
compiling tables and graphs of thermodynamic prop- 
erties. However, it could be used in a design calcula- 
tion where it was desirable to formulate the P-V-T 
behavior of a fluid to combine with other equations 
in developing a mathematical expression for an entire 
operation. 

Beattie-Bridgeman Equation—This equation was pro- 
posed about 20 years ago and applied to the com- 
pressibility data of several of the fixed gases (i.e., 
helium, neon, argon, hydrogen, nitrogen, oxygen, 
carbon dioxide, methane, etc.). 


RT (1— E) 


1 [V+ B] — 


A 
P a 


where 
A= A. (l1—a/V) 
B= B. (1— b/V) 
[=C/¥T" 

Ao, a, Bo, b, and C are the constants in the Beattie- 
Bridgeman that depend upon the substance. These 
constants must be determined analytically by apply- 
ing the equation to experimentally measured P-V-T 
data, including criticals and vapor pressures. In their 
publications? the authors include a method of comput- 
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-ing the constants for mixtures from the constants of 


the constituents. 

The Beattie-Bridgeman equation of state constants 
have been expressed in terms of the critical constants 
(see reference 16). An interesting connection exists 
between the methods of obtaining the constants for 
equation 167 and the pseudo-critical point. This will 
be discussed in the next installment. ' 

Benedict-Webb-Rubin Equation—This equation was 
developed specifically for hydrocarbons. 


P=RTd+ ( BRT—A.— Sy) 


+ (bRT —a) d*+ aad’ 


> (1+ yd*) , — ya? 
+ cd ie. ee € ¥ (168) 


The authors use density rather than volume. The eight con- 
stants Bo, Ao, Co, b, a, c, Y, and @ must be evaluated for each 
substance from experimentally determined P-V-T, critical 
and vapor pressure data. 


The authors of this equation determined and pub- 
lished constants for four of the light hydrocarbons 
and presented equations for computing the constants 
of mixtures,from the constants of constituents. To 
this writer’s knowledge, no one has attempted, to ex- 
press the eight constants for this equation of state as 
functions of the critical constants. 

Although the Benedict-Webb-Rubin equation of 
state was originally developed for hydrocarbons, it is 
well adapted to any fluid. 


Equations of State Explicit in Volume 

Two examples of this type of equation of state will 
be given: Linde and Maron & Turnbull. The former 
will be found in B. F. Dodge “Chemical Engineering 
Thermodynamics” (McGraw-Hill), and also in 
Bahlke and Kay’ where it is applied to a petroleum 
naphtha. The latter is similar to one suggested by 
Kammerlingh Onnes and is discussed in detail by 
Maron-Turnbull.*® 

Linde—This is an equation of five constants. It was 
first developed for superheated steam. 


pv = aT—7C HE?) + P(D+ FP) (169) 


where A, C, D, E, and F are given as empirical constants. 
The constant A. should be the gas constant R so as to give 
PV =RT at the limit of P=O. Note that the two perfect 
gas law correction terms are functions of T and P, which 
makes the equation explicit in volume. 


Maron-Turnbull—This equation has the most em- 
pirical constants of any listed and yet it is very 
simple to write. 


PV = RT+4,P + a@P’+ @P* + a,P* (170) 
where 4, @, etc., are virial coefficients that depend upon T 
only, as given in the following equations proposed by the 
authors. 
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These twelve a, b, c, and d constants are also deter- 
mined empirically by fitting the equation to experi- 
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P-V-T Data Plot in Reduced Units (Px vs. Tr for Lines of 
Constant Ve) for Two Hydrocarbons. 


mental P-V-T data. The authors go further than this 
to express the constants in terms of the criticals. 


Generalized P-V-T Correlations 


Because of the large number of hydrocarbons and 
the complexity of hydrocarbon mixtures, there is 
special incentive to develop generalized P-V-T cor- 
relations rather than evaluate equation of state con- 
stants for each substance, and then combine the con- 
stants to obtain the constants for mixtures, in other 
words; formulate or graphically correlate reduced 
volume, Vg with reduced pressure Pg and reduced 
temperature Tx. 

With such a correlation and with values of the 
critical P, V, and T, it would be simple to make 
generalized thermodynamic computations and then 
convert to actual conditions by the definitions of the 
reduced conditions, i.c., Pgp== T/T., Ta = T/T., and 
Vae=V/V.. For mixtures, an average or pseudo- 
critical would be used in computing the reduced con- 
ditions. This latter subject will be discussed in the 
next installment. 

This generalized method of formulating the P-V-T 
behavior of fluids is the reverse of the equation of 
state method. With the analytical equation of state, 
empirical constants were found for each component, 
either by fitting the equation to experimental P-V-T 
data or by computing from the critical constant. 
Then, after the empirical constants for each compo- 
nent are obtained, the constants for mixtures are 
computed by combining the constants of the constitu- 
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ents of the mixture. For some equations of state, 
there are generalized equations for computing the 
empirical constants so the use of the term “general- 
ized” should not be confused. As usually used, “Gen- 
eralized P-V-T Correlations” refer to P-V-T correla- 
tions employing reduced conditions. 


This‘ and subsequent discussions will be largely 
concerned with “redyced generalized” correlations, 
both P-V-T and derived thermodynamic properties. 
For these “reduced generalized” calculations, the 
observed P-V-T data are converted to reduced condi- 
tions and then correlated. The thermodynamic de- 
velopment calculations are made in reduced units 
from the reduced generalized P-V-T correlations. 


An objection to using reduced P, V, and T 
parameters, is the uncertainty about the critical vol- 
ume, Vo. Critital pressures and temperatures are 
accurately determined and more readily available 
than are the critical volumes. For this reason, it is 
best to employ a method that does not use the critical 
volume or, at least, minimizes its effect. 


Several reduced generalized P-V-T correlations 
have been proposed. These will be discussed briefly 
with emphasis on the one recommended for applica- 
tions of thermodynamics to hydrocarbons. 


Experimental P-V-T data on petroleum hydro- 
carbons, especially for multicomponent systems, are 
incomplete or entirely lacking. However, this diffi- 
culty has been circumvented by correlating what data 
do exist in a generalized method and applying this 
correlation to hydrocarbons for which no data exist 
and to multicomponent systems by means of the 
pseudo-critical point concept, which will be discussed 
later. Three different methods of plotting and corre- 
lating P-V-T data for single component hydro- 
carbon systems have been used. Each of these 
methods makes use of the theorem of corresponding 
states, which postulates that all similar substances 
have corresponding volumes at corresponding tem- 
peratures and pressures, if the reference point of cor- 
respondence is the critical point for pure components 
and the pseudo-critical point for mixtures. Thus, in- 
stead of using pressure, temperature, and volume 
directly, the ratio of these to their value at the critical 
point is used. Listed in the order of increasing accu- 
racy, these three correlations are: a) the reduced 
isochor plot, b) the PV/RT plot, and c) the reduced 
volume residual plot. 


Figure 17 shows a reduced isochor plot. On this 
plot reduced pressure, P,, is plotted against reduced 
temperatures T,, for lines of constant volume, V‘-. 
This type of plot was presented in 1932 by Brown 
et al,* who used it as a basis for developing a reduced 
equation of state. Gilliland’ also used this type of 
plot in developing an equation of state. Although the 
isochors are straight, they do not coincide for the 
various hydrocarbons. Because of the straightness of 
the isochors, this type of plot has been used for com- 
puting the isothermal effect of pressure on the 
enthalpy. It is not used in estimating vapor volumes 
because of the way the lines spread for the different 
hydrocarbons at the same reduced volume. 


Another way of plotting P-V-T data is illustrated 
by Figure 18, which was drawn by the writer.® This 
plot has saturated liquid and vapor lines. Another 
advantage, there is not as much spread in the differ- 
ent hydrocarbon lines for the same reduced isobar. A 
disadvantage of this type of plot is the nature of the 
isobars above Pg= 1.0. However, in the low range 
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FIGURE 18 


P-V-T Data Plot in Reduced Units (log Vx vs. Tn for lines of 
Constant Px) for Two Hydrocarbons. 


of Pg, the chart is easier read than the isochor plot 
shown in Figure 17. 

These two plots are included for illustration only. 
It is not proposed that they be used in applying 
thermodynamics to the computation of properties of 
hydrocarbons. 

In the next installment, the PV/RT and the re- 
duced volume residual plots will be presented. 
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Blending Methods in the 
Preparation of Motor Fuel 


F. DUANE FUQUA, Ardmore, Okla. 


= changing variables such as prices of 
volatile components, TEL allotments, etc., may 
often find the refiner grasping for reliable blending 
information which may not be immediately available. 

Simple methods are herein outlined whereby, with 
only a limited amount of information, the refiner 
may quickly evaluate various blending possibilities. 

The data and methods described are not intended 
to replace the more reliable laboratory evaluations 
but may be used as one method of providing a ten- 
tative or proposed blending program. The octane 
evaluation’ information might further be used as a 
time saving device for knock operators who lose 
many minutes bracketing reference fuels. To know 


the approximate clear octane and TEL susceptibility 
of a given gasoline blend probably would save con- 
siderable time required for the actual rating. 
Table 1 is an example set up for the purpose of 
evaluating typical gasoline components utilized in 
a refinery blending program. The table consists of 
properties of refinery blending components along 
with comments on plant operating variables such as 
distillation range, cracking plant conditions, and con- 
versions, all of which provide a correlative index for 
estimating variations of known clear octane values. 
Table 1 also shows clear octane, slope, approxi- 
mate RVP, and percent distilled at 212° F. for each 
blending stream of a small refinery. Other distilla- 
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FIGURE | 


Clear Octane Numbers vs Slope to Octane Number Plus 3 cc. TEL—for Cracked and Reformed Gasolines. Sulfur under 0.3 Percent. Clear Octane— 
Motor (F-2) or 1-C (F-3) Octane Number.’ 
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tion specifications may have been included, since in 
some cases 10, 50 and 90 percent ASTM distilled- 





TABLE 1 
Critical Blending Properties of a Refinery Blend Components 

























































































over specifications are critical. me 
Slope, as shown by the above table, is calculated Component REMARKS Octane | Slope | RVP. |Atzi2° F 
: Thermally E.P. Two Coil Cracking 
by the formula a “RPAPL, Topped, Topped ¢ Crude Charge, 
Octane No. plus 3 c.c. TEL — Clear Octane No. _ .,, ae (b) 10° FEP Ten Two Coil Cracking, eae = <a “ 
3 sp cee a > 22 API, Topped Crude Charge, 
925° HO transfer, drawing 
If either the clear or 3 c.c. octane value of acom- _ pods bash nese des ox eH Pb.. 
ponent is given and the slope is known, the unknown Mh Straight aie =! Neel anaes al et Daeg a, 
values may be calculated readily. That is, octane a * bytes os | or |... | 
plus 3 c.c. TEAL value of a thermally- cracked distil- eee Sf yen ee + 
late with a clear octane value of 67 and a slope of “Rin “fie Cru Ps presage sgh pera wo. | 64 | 20 
3.4 would be 67 plus (3 X 3.4) = 77.2. hie EE i ngmmicoarek ad ik 
Comparison of TEL susceptibilities is dangerous Re ee 67 
since there are always exceptions to the average — 
behavior. Discrepancies in TEL susceptibility slopes Poly | Sa ee 85* 17 | 6 30-40 
lity may be explained by per none > on pes boil- jeopentane 95-97 Percent IC5 (purchased)....] 88.5 | 4.5 | 20 
on- ing range, amount of sulfur, and kind of sulfur, as [aj a ae asl nisl 
well as differences in the hydrocarbons which make — = Be Carmo smsbntnnondinrnobassben! 
of up the stock. NeteniCaneay Purchased........... SS sand re 4.5 | 22-26 
in From Figures 1 and 2 estimates of slope from the * Blending Octane probably higher. + Trade name. 
of clear octane numbers of plant gasoline products may 
ng be obtained. Figure 1 is a good correlation, and prob- from cracked gasoline, the effect is quite pronounced 
as ably little correction will be required to apply it to for straight-run components. 
n- a particular stock. Sulfur appears to be less detri- Figure 2 indicates a correlation of TEL.slope vs. 
for mental to thermally-cracked gasolines than it is to clear octane number for straight-run gasolines. Curve 
es. straight-run gasolines. Whereas some TEL suscepti- No. 1 was plotted for low-sulfur gasolines and curve 
= bility improvement occurs by removal of sulfur No. 2 was estimated for high-sulfur gasolines. The 
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FIGURE 2 


Clear Octane Number vs Slope to Octane Number Plus 3 cc. TEL for Straight-Run Gasolines. Curve 1—Low sulfur (.005-0.10 percent sulfur). 
Curve 2—High sulfur (0.11-0.3 per cent sulfur. Clear Octame—Motor (F-2) or 1-C (F-3) Octane Number.’ 
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susceptibility ot natural gasoline may be slightly 
better than that of comparable straight-run gasoline, 
but the data show no marked differences. 


It is obvious that for a good estimation of slope 
vs. clear octane number, it would be necessary to 
plot individual straight-run streams upon Figure 2 
or similar curve. Since the method herein described 


is to be used for rapid approximation, it is not out - 


of line to assume the relationship of the clear octane 
number to slope will follow a curve such as shown 
by Figure 2, as long as the refinery stream is being 
produced from a reasonably constant charge stock. 
Consequently, to keep Table 1 up to date it is only 
necessary to fill in an occasional clear octane number. 


If a clear octane number for a given stream is not 
readily available, a reasonably accurate value may 
be calculated from the API gravity and ASTM 
distillation.’ 


Formulae for calculating octane numbers are as 
follows: 

a) Octane number (high) equals 82.83—65 (4 log API 
plus 2 log 10 percent plus 1.3 log 90 percent — 14.46). 


b) Octane number (low) equals 71.0—132 (3.5 log API 
plus 1.25 log 10 percent plus 1.6 log 90 percent — 12.92). 


Note that logarithms to the base 10 are employed. 
Octane numbers from 15 to 70 are claimed as low 
octane numbers, from 67 to 83 as high octane numbers. 

Should the octane numbers calculated from the 
formula deviate greatly from actual clear octane 
number, an average deviation correction may be 
used or other methods which utilize simplified charts 
are available.* Since in general the octane number 
varies inversely with the API gravity, the 10 per- 
cent and the 90 percent points of the ASTM distil- 
lation, R. B. Cox? has plotted this relation as a func- 
tion of the gravity and distillation (3.5 log API plus 
1.25 log ASTM 10 percent plus 1.6 log ASTM 90 
percent) vs. clear octane rating of a gasoline, and 
claims that similar correlation may be accurately 
utilized for any particular type of straight-run or 
thermally-cracked gasoline. 

A correlation of ASTM distillation 50 percent 
overpoints vs. octane may be helpful in some cases 
and should permit more accurate estimation of clear- 
octane-level variations. 


Other methods of estimating clear octanes have 
been attempted using gravity, refractive index, boil- 
ing range of highly fractionate portions, iodine num- 
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FIGURE 3 
Octane Number vs RVP for a Mid-Continent Natural Gasoline (375 F. E.P.) O.N.—Motor Method (F-2). 
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ber, percentage composition, percentage saturates 
and unsaturates, and bromine numbers. 

Figure 3 shows an approximate relationship be- 
tween octane numbers and Reid vapor pressure for 
a Mid-Continent natural gasoline.* 


Estimating TEL Requirements 


To determine the amount of TEL required to 
raise the octane number of a refinery blend to a 
given octane level, a calculation is set up as shown 
by Table 2. 

To determine the octane number plus 3 c.c. TEL, 
63.3 plus (4.463 x 3) = 76.7. . 
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CHART 2 
For Determining RVP of Blends of High and Low Volatility Gasolines 
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OCTANE NUMBER 
CHART 1 
Alignment Chart of Tetraethyl Lead Susceptibility of Gasolines 




















TABLE 2 
1 2 3 4 5 A 
LV: Clear Partial Partial 
COMPONENT Bbi. Percent O.N . O.N. Slope. Slope 
Cracked Gasoline. . 1000 : 43.7 67:0 29.5 3.4 1.40 
Light Straight-Run 300 13.1 58.5. 7.6 5.8 .76 
Heavy Straight-Run 400 17.5 40.0 7.0 6.5 1.14 
a. act ee eee 50 22 88.5- id 1.7 037 
Butanes.......... 40 1.7 90 1.5 33 056 
Natural Gasoline. 500 21.8 73 16.0 4.5 - .980 
Total 2290 | 100.0 s- 63.3 d- 4.463 


























The TEL required to_75 octane number equals 
2.0 c.c. (From Chart 1 “Alignment Chart for Tetra- 
ethyl Lead Susceptibility of Gasolines.”) To_ find 
the TEL required to obtain a given octane level, the 
octane number plus 3 c.c. TEL and clear octane 
number of the blend are located on Chart 1. A 
straight line is drawn joining the two plotted points 
giving a TEL response curve of reasonable accu- 
racy. The number of cubic centimeters of TEL re- 
quired per gallon of blend is read directly from the 
ordinate of the chart. 

It should be further emphasized at this point that 
TEL alignment charts are only fully reliable when 
applied to the same stocks from the same crude 
source, produced under similar conditions. 

Column 4 of Table 2 is the product of columns 
2 and 3. Column 6 is the product of columns 2 and 5. 

Columns 3 and 5 are derived from accumulated 
data from Table 1 and Figures 1, 2 and 3. 

Another method in common usage for estimating 
TEL requirements for a given octane level utilizes 
tetraethyl lead curves of individual components which 
may be plotted and the number of cubic centimeters 
of tetraethyl lead required to raise the stocks to a 
given octane number level tabulated as in Table 3, 
(presented at the top of the following page). 

Obviously, from the above it becomes necessary 
to evaluate some stocks (such as butanes) in terms 
of negative lead quantities where the octane level 
of the component is greater than the octane level 
of the blend. The negative TEL value of a given 
stock, in relation to a given octane level, may be 
simply determined algebraically if the TEL con- 
tent of the blend is determined after blending the 
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TABLE 3 
1 2 
STOCKS LV Percent c.c. TEL te 75. O.N. Col. 1 x Col. 2 
A. 20 —15 —.150 
B.. 29 ‘174 
:) 49 ‘7 ‘830 
oa... 2 —75 — 015 
Tetal....... 100 839 c.c. TEL for 75 O.N. blend 




















component to be evaluated with a.lower-octane fuel 
of known TEL susceptibility as in Table 4. 














TABLE 4 
STOCK LV Percent | c.c. TEL to 75 O.N. | Calculation 
E.. ; 60 1.0 (60 x 1.0)+40x = 100x 3 
B... 40 x x= —.75 ¢.c. TEL to 75 O.N. 
Blend.......} 100 0.3 














Blending for Given Percent Distilled-over 


Example: Calculate the percent of stocks A and B 
required for a blend having 30 percent distilled at 
212° F. 


Stock % Distilled @ 212 degrees F 
A 65 
B 10 
Calculation: 


x = percent of Stock A 
100 — x = percent of Stock B 
65x + 10(100 — x) = 
65x — 10x = 3000 — 1000 
55x = 2000 
= 36.5 percent 
100 — 36.5 = 63.5 percent 


Blend: 


36.5 percent of A 
63.5 percent of B 


Blending for Vapor Pressure 


Example: Calculate the vapor pressure of the 
resultant blend of the following stocks: 














TABLE 5 
STOCK die Volume aed RVP | RVP of Blend 
A 20 12.0) 
K 30 | 60/58 
Cc 50 | 4.0 | 6.6 














Method: Using the Reid vapor pressure chart (Chart 2) place a 
straight edge from the lower pressure on the left side of the graph to 
the higher pressure on the right side. Reading upward from the 
percentage of the higher-vapor-pressure component the vapor pres- 
sure of the blend is obtained. 





Where several components are involved it is 
necessary to evaluate the vapor pressures in groups 
as shown above, the blend of stocks A and B would 
be 8.8 pounds RVP, whereas 50 percent 8.8 pounds 
material blended with 50 percent of 4.0 pounds ma- 
terial gives 6.6 pounds which is indicated as the final 
RVP of the blend of the three components. 

Since RVP approximates true vapor pressure, an 
approximate RVP can be obtained by the sum of 
the products of the mol fractions of each component 
times the vapor pressure of each component. 


Butane Requirements 


When using butane in a gasoline blend one may 
assume a 0.5 pound rise in vapor pressure for each 
1 percent of butane added. For example, to raise the 
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RVP of a blend from 5.6 to 7.0 pounds would require 


7.0 — 5.6 
0.5 


The value of precision blending is obvious as in 
most cases rigid specifications are adhered to. Also 
it may be advantageous to study blending for great- 
est monetary return. A glaring example of dollar 
loss might be a blend with a half-pound-low RVP. 
Assuming the blend would still meet distillation 
specifications, in this case 1 percent of refinery bu- 
tane could have been utilized. This means 10 bar- 
rels of butane for each 1000 barrels of gasoline 
blended might have been sold at gasoline prices 
rather than burned as fuel. If butane were not avail- 
able, additional natural gasoline might have been 
used; the monetary gain would depend upon the 
price of the natural gasoline. 


Several components such as isopentane, natural 
gasoline, and special isocuts are available for the re- 
finery blending program and may be used for RVP 
and distillation requirements, but when choosing 
the material for given octane at the least dollar con- 
sideration, the picture becomes more complicated. 


An evaluation of volatiles on a basis of ultimate 
cost may be made as shown by Table 6. 


= 2.8 percent butane. 

















TABLE 6 
Evaluation of Volatile Stocks RVP Not Limiting 
STOCKS 
Z 
Cost I aie stint .0658 
Blending value (O.N.) 
us See TEL............ 102 
Ole per blending O.N...... 50085 000645 











Obviously, from Table 6, stocks X and Y should 
receive consideration above stock Z. 

When considering possibilities of various volatiles 
—handling and storage facilities must be considered, 
since with poor storage for high RVP components, 
considerable handling losses may be expected. 


Several problems which confront the refiner may 
be solved by proper blending; for example, odor 
complaints may sometimes be due to a “natural 
characteristic” of the thermally-cracked component 
of the blend. In this case the difficulty may be sub- 
stantially remedied by properly blending straight- 
run products with the cracked material, thereby re- 
ducing the concentration of odor offending material. 


On the other hand, cracked products may be con- 
veniently blended with high- octane straight-run 
products to an advantage, since it is believed that 
the presence of cracked gasoline is conducive to 
better road performance. Comparative tests of a 
leaded straight-run base stock and a leaded therm- 
ally-cracked stock are shown: 


Motor (F- -2). Research (F- -1) 


Leaded straight run 80.5 82.0 
Leaded cracked base 76.1 86.5 








Obviously the Research octane value of the blend 
is considerably improved by the presence of the 
thermally-cracked base since Research method ap- 
preciates olefins which are present in the gasoline. 
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ly THIS second installment of a three-part series, the 
authors continue with a presentation of calculation pro- 
cedures applicable to multicomponent fractionation. In part 
1, which appeared in the January, 1948, issue of Petroleum 
Refiner, a modification of the Scheibel-Montross’? equation 
for minimum reflux was treated. 

In this section, Part Il, a pseudo reflux ratio and an 
equilibrium curve are defined in a more accurate manner for 
the application of the Scheibel” method for tray determina- 

tions. The modified method has a maximum error of about 5 
percent compared to about 20 percent for the unmodified 
method. 

Part Ill (which will appear later) contains a graphical so- 
lution for tray requirements which is more advantageous 
than the modified Scheibel method of Part II if a heat balance 
around the feed point is necessary and the minimum reflux 
ratio is not of primary significance. In addition, the proposed 
method permits a check on the assumed distribution of a split 
key. 

The graphical solution presented is somewhat similar to the 
method proposed by Hengstebeck*, but with the pseudo oper- 
ating lines and equilibrium curve defined in such a manner as 
to permit application of the method at reflux ratios near the 
minimum as well as reflux ratios which are large compared 
to the minimum. 

Multi-component systems are placed on the basis of the 
key components by the definitions: 


Xix 
2Xxeys 


Yix 
ZY xeys 


The equilibrium curve and pseudo operating lines are de- 
termined by a calculation of the composition on the feed tray 
and the tray above the feed. 

The proposed method requires fewer calculations than the 
| method of Jenny” and eliminates the trial and error in the 
| determination of the feed tray temperature. 


y= 


The maximum error is about 5 percent. 

Mr. Bailey is a graduate student in chemical engineering, 
Louisiana State University, Baton Rouge, La., and Dr. Coates 
is professor of chemical engineering at the same institution. 


= section contains a modification of Scheibel’s’® 
method of tray determination for a multi-component 
system. The pseudo reflux ratio and the equilibrium 
curve are properly defined so that the method is, 
in general, reliable within 5 percent. 

The first rigorous method for multi-component tray 
calculations involved considerable trial and error in 
matching components at the feed tray. Jenny” de- 
scribed a method of calculating the feed tray composi- 
tion, thus eliminating the trial and error in matching 
components. Robinson and Gilliland** proposed an 
“alpha” method which simplified the equilibrium 
calculations at each tray. However, even with these 
simplifications, the method is long and laborious. 

, Jenny™ proposed a graphical solution for multi- 
component tray requirements which involved several 
tray calculations to determine the equilibrium curve 
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Simplified Multi-Component | 
Fractionation Calculations 


Part ll 
MULTI-COMPONENT TRAY CALCULATIONS 


RAYMOND V. BAILEY and JESSE COATES 





for the keys. The accuracy of the method depends on 
a choice of the feed tray temperature and the number 
of tray calculations made to establish the equilibrium 
curve. For a system with several components the 
work becomes rather laborious. 

Hummel*® expanded the method of Jenny” and 
applied it to the case of components with volatilities 
intermediate between the keys. 

Jenny and Cicalese’ presented a method of plot- 
ting a multi-component system on a two-component 
diagram by combining all light components with the 
light key and all heavy components with the heavy 





] 
NOMENCLATURE 


| a= Relative volatility with respect to heavy 


key 
d= Mols of component in overhead 
D= Total mols overhead 
f = Function 
K = Equilibrium constant = Y/X 
1= Mols of component in liquid phase 
L= Mols of liquid downflow in column 
m= Pseudo ratio of liquid to vapor 
M= Mols of component 
N = Number of theoretical trays 
R= Reflux ratio, mols reflux per mole of over- 
head 
R’ =-Pseudo reflux ratio, mols reflux per mole 
of keys overhead 
v= Mols of component in vapor phase 
V = Mols of vapor upflow in tower 
w= Mols of component in bottoms 
W = Total mols of bottoms 
xc Mol fraction of light key in liquid on two- 
component basis. 
X= Mol Fraction of component in liquid 
phase 
y = Mol fraction of light key in vapor on two- 
component basis. . 
Y = Mol fraction of component in vapor phase 
z= Mol fraction of light key in vapor plus 
liquid on two-component beaks 
Z = Total mol fraction of component (liquid 


| + vapor) 
| Subscripts: 
p = Overhead 
f= Feed tray 


F = feed 

| h= heavy component, heavier than heavy key 
hx = heavy key 

i= intersection of operating lines 

1= light component, lighter than light key 
Ix = light key 
L = liquid 
m= stripping section 
M > minimum 
n= fractionating section 


t= top tray 
v = vapor 
w = bottoms 
Superscripts: 
= pseudo 























key. However, the-method has the disadvantage of 
requiring one set of tray by tray calculations in order 
to determine the equilibrium curve. 

Several correlations" have been presented for the 
estimation of trays at a given reflux ratio, based on 
the minimum reflux ratio and the trays at total reflux. 
These correlations are reliable within about ten per- 
cent. 

Scheibel*® introduced a graphical solution, but 
failed to properly define the pseudo reflux ratio and 
the equilibrium curve. Due to this, errors as great as 
15-20 percent may be encountered on simple systems. 


Scheibel’s** method consists of plotting pseudo 
operating lines on a binary distillation curve of the 
key components and stepping off the trays as on the 
conventional McCabe-Thiele’ diagram. 

From the correlation 


et -/Gee 


the pseudo reflux is defined by Scheibel* 
R$ x= (R+ x1) SEEM 


Xi 
where f = function 
N = number of trays at given reflux ratio, R 
Nu = number of trays at total reflux 
The composition based on the keys and the pseudo 
feed line are the same as defined in Part I. 


Modification of the Definition of the Equilibrium 
Curve 
As pointed out in Part I, if the light components 
are considered to have infinite volatility and the 
heavy components are assumed to have zero volatility 
For the stripping section 


BX = 1 — Mw 


To 
ZY xeys = 1.00 
and for the fractionating section 
ZXxeys = 1.00 
ZY xeys — l re = Mw 


We 
Therefore the equilibrium curve may be defined for 
the stripping section 


1 
( 1 Ns | Kax 
- L's 


x= — 


Kix — Kax 


a 
1—K [— 
Je el ax ( ‘m= =) | 


and for the fractionating section 


© rs | —S Mir) — Kax ; 


(16) 











(17) 








(18) 








- Kix — Kaz 
on Kix x 
= - 19 
y ; wie (19) 
V's 


These values of # and y may be used to construct the 
equilibrium curve. 


Modified Definition of Pseudo Reflux Ratio 
In order to equate 

R--Rx N—Nx\ _ R’—R'x 

“R+x0 arf! N+1 ) OR xs 
to solve for R’, R and R» must be converted to mols 
of reflux per mole of the key components overhead 
otherwise R +- x; has no significance. Actually in the 
term R +- x,, the value of x; should be slightly differ- 





114 {88} 


ent from x, in R’ +- x, but the difference in the result 
is, in general, negligible. 











Therefore 
i (R—Ra) aa R’— Rx 
DR R’+x: 
— 


from which 


R's + Xi 
R’ +x: =(4+ xi (BE) 
Mxp 


(20) 


Sample Tray Calculation for Part II 


EXAMPLE II 

The tray requirements for the debutanizer, illu- 
trated in Example I, will be determined for a reflux 
ratio of 3.0 mols of reflux per mole of overhead. 


























EXAMPLE 1 
Mols Mols Mols 
Feed Overhead Bottoms 
; veh dewee eee 1.0 1.0 He 
Ss “ nissan bnks za 40.0 39.4 0.6 
Cs... 23.0 4 22.6 
RE AR ee Le Se Ke 16.0 16.0 
OR ng Pe ee ee ee Se 12.0 12.0 
Miirhk vast tbeonn weds dc. dubclaictabnen 8.0 8.0 
40.8 59.2 
Feed at 220° F. 
Mols Liquid 75.0 
cer iice dine nena! ate nsilinn = - 





From Example I, Part I: 





R’« = 1.31 
Ru = 1.38 
xi = 0.57 
m = 1.622 
R = 3.00 
From equation (20) 
1.31 + .57 
, — { (40.8) (3. c 
R +97= (O98 +.57)( won (1.38) 5 =] 
39.8 
R’ = 2.85 


L’m = (2.85) (39.8) + 75 = 188 mols 
For the stripping section: 


: i 
188 ee 


From equations (16) and (17) 
1 


=Xxeys = 1 — 


— Kes 








x = 8S * = 1.24 — Kes 
Kee — Kes Kee wees Kes 
Kes 
= _ _ e 
y pp, ( .808 K s) 
Kee Kes x y 
2.31 1.15 .078 .139 
2.21 1.10 .126 221 
2.09 1.00 .220 368 
1.92 0.90 333 515 
1.77 0.80 453 645 
1.67 0.75 .532 715 
For the fractionating section : 
ZY Keys =l1— 1 = .993 





(2.85 +1) (39.8) 
From Equations (18) and (19) 





«= 993 — Ke 
Kee — Kes 
= Kee x 
~~ 


é Petroleum Refiner—V ol. 27, No. 2 


Th 
along 
sect ‘ 
off a: 


at th 
tray 
inter: 
curve 
feed 
ing ¢ 
the f 


Fi 
the | 
sevel 
mutr 
whil 
16 pe 

TI 
abi 
pseu 
pseu 
mini 
corr 
mak 
corr 

Tl 
givit 

In 
tems 
char 


| 


| > 
omaro- |] &S 
—- 
| : a 


a 


® Feb 


(20) 


 illu- 
reflux 


———— 


Mols 
ottoms 






























0.675 
0.926 


39.4 
39.4 + 0.4 
0.6 
0.6 + 22.6 


__@ __.— 0.635 

40 + 23 : 

The equilibrium curves are plotted in Figure 2, 
along with the pseudo operating lines which inter- 
sect on the pseudo feed line. The trays are stepped 
off as on the conventional McCabe-Thiele’ diagram. 

Referring to Figure 2, it may be noted that the step 
at the intersection of the operating lines (the feed 
tray step) intersects both equilibrium curves. The 
intersection of this step with the stripping section 
curve represents the vapor concentration from the 
feed tray, while the intersection with the fractionat- 
ing curve represents the vapor concentration above 
the feed point to the tray above the feed. 


= 0.99 






= 0.026 


zr 













Discussion and Conclusions 





Five illustrative examples have been selected from 
the literature and a comparison of the results by 
several methods has been made in Table 2. The maxi- 
mum error by the present method was 3.5 percent, 
while Scheibel’s*® method gave a maximum error of 
16 percent. 

The accuracy of the method is limited by the re- 
liability of the empirical correlation for obtaining the 
pseudo reflux ratio. However, in most cases the 
pseudo minimum reflux ratio approaches the actual 
minimum reflux ratio sufficiently close so that the 
correlation need hold only over a limited range. This 
makes the method, in general, more reliable than the 
correlations of Gilliland’ and Brown and Martin.’ 


The present method has the further advantage of 
giving directly the optimum feed tray. 

In preliminary design work, since, for many sys- 
tems, the position of the equilibrium curve does not 
change appreciably for a moderate change in reflux 
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FIGURE 2 
Determination of Trays for Example I! 





ratio, one equilibrium curve calculation may suffice 
for the tray determinations at several reflux ratios. 


[End of Part II. Part III will appear in an early issue] 
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TABLE 2A 
Description of Illustrative €1ses for Section Il 

























































PRODUCT 
COMPOSITION 
FEED COMPOSITION RELATIVE VOLATILITIES BASED ON KEYS 
Problem Reference Xi | Xm Xnk | Xn ai alk @hk | @h Overhead Bottoms 

l (14) 0.30 0.30 0.40 4 2 1 rv .980 0.010 
2 ee Ee (14) 0.72 0.12 0.16 Piet, 4 2 1 . 0.985 0.010 
3 ai ae eee (14) 0.30 0.20 | 0.20 0.30 4 2 1 0.5 0.975 0.025 
4 as geet (15) butanizer illustrated 0.99 0.026 
5 (10) Depropanizer example of Jenny's | 0.988 0.023 
























TABLE 2B 
Comparison of Tray Requirements for Section Il 
































































NO. OF THEORETICAL TRAYS 
R’ R’ STRIPPING FRACTIONATING Total 
Problem xi Ru M RK Author Scheibel Author Calc. Scheibel Author Calc. Scheibel Author Cale. Scheibel 
1 | 0.500 1,127 1.88 3.00 5.12 4.40 8.5 8.9 8.5 7.1 7.3 7.5 15.6 16.2 16.0 
2 | 0.726 0.500 1.25 0.74 2.03 1.68 11.1 10.7 11.0 8.8 8.8 9.4* 19.9 19.5 20.4* 
3 0.610 0.913 1.47 1.78 3.03 2.66 8.1 73 8.6 6.7 7.0 7.1 14.8 143 15.7 
4 0.57 1.38 1.32 3.00 2.85 2.86 8.0 8.0 6.2 5.6 5.6 5.5 13.6 13.6 11.7 
0.47 0.95 2. 1.50 3.26 3.03 9.0 6.0 8.3 


























* Using Scheibel’s figures, the author obtained 11 fractionating trays, total = 22. 
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Flange Design Considerations— 


Flat and Dished Cover Plates 


HARALD E. LONNGREN, Mechanical Engineer, New York 


i fo cover plates—of the flat type or 
dished—have all one characteristic in common. They 
are all provided with a ring-type flange portion for 
bolting onto the mating piece of equipment. This 
flange portion may be forged or cast integral with 
the cover plate portion proper or welded thereonto. 
The entire load on the cover must be absorbed by 
the flange. Any attempt to set up a method of cal- 
culating this type of covers should for this very 
reason alone be based upon the flange concept. The 
fact that the cover plate portion is united with the 
flange portion should not be allowed to change this 
concept. 

The author presents here a new method of calcu- 
lating bolted-on covers based upon the flange con- 
cept. For the usual nomenclature the reader is re- 
ferred to an earlier article by the author appearing 
in the November, 1947 issue of the REFINER. 

The thickness of a ring-type flange is determined 
by the following formula, (See the ASME-API code). 


~ MY Mo 
B 


In Figure 1 is shown a typical flat cover plate of 
the type under consideration and in Figure 2 a dished 
cover. 

In the case of a flat cover plate portion as shown 
in Figure 1, it will readily be perceived that the maxi- 
mum permissible stress in the tangential direction 
in the plate proper (and also in the ring flange in 


x 





M = 











WI... 























ALS ESE ES SS +> > 














ra 


be A LETTER of explanation which accompanied the manu- 
script of this article the author said, in part,” ... a new 
method for calculating bolted-on cover plates—flat and 
dished. This subject, as such, is not covered in the API- 
ASME Code. Case No. 997 in the ASME Code Addenda is 
supposed to take care of cases of this nature. However, .. . 
the recommended method is complicated. . . . The main 
object of this new method, developed by the writer, is to 
present formulas which are simple and readily comprehensible 
by designers. About its application for practical purposes 
there can be no doubt.” 


the junction section) can not be exceeded. Thus, the 
plate thickness t, must be added to the ring flange 
thickness t, that is 
T=t + th 
When a full-faced gasket is used there is no ad- 
ditional moment, and 
T=t 


The tangential stress in the flat plate with edges 
supported is 


(+) 
Sr = 1.237 P\_2 


t 


1 

B 1.237 P 
t; — — ite 

BY 1 


The expression for the total thickness is thus, 


T= 7 ae + + V ae (flat plate) 


Or, 


Dished Covers 


t, This type of cover plates—as 

Ze shown in Figure 2—can be con- 
sidered in the same manner as 

flat ones. This is readily seen 

L when the radius of the dish is 
very large. In such cases there is 

no appreciable difference between 

the two types. When, on the other 


hand, the radius L is equal to £ 
the ring-type flange problem be- 














S comes a typical flange case, there 
A being no additional stress in the 











FIGURE | 
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FIGURE 2 


tangential direction imposed upon 
the flange portion. 
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It is thus evident that the tctal 
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Her = 86 X .218 X 3.5 
_ 6M H = 588 x 300 














The expression for the total thickness over the 
flange portion is thus, 






zz - 
. MY Mi , 
I = 7s — j wm... r , = 
\ S, 36 \ 6 (dished covers) 
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Hanges With 
full-Faced baskets 


HARALD E. LONNGREN 








A T PRESENT a flange designer has no publicized 
calculation method to aid him in his efforts to prop- 
erly design a flange which has a full-faced gasket, 
that is, a gasket which extends beyond the bolt circle. 
This type of bolted flange connections are permissi- 
ble for ASME and ASME-API code work, provided 
they are designed in accordance with good engineer- 
ing practice, and their use is by no means uncommon. 

There are, of course, several different ways of 
analyzing the conditions of loading to which a flange 
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a P ~ e / 2 
thickness over the flange portion way | Z, ? “25 * 2413750 
varies from a value of 5 5 ae 

SEE 7 oe 
= . 

“ T=t+t ny be y V7 Z> t, *.29s VEE -0.6" 
to a value of a |e y : 3 

mer eS iG sit L:27g” 
tf LY - oa 

The proper valve of the variable b y Y ( 
component t, is found by calculat- " z Y 
ing the thickness of the ring ¥) y GY 

: ° : ‘ . +] bi 4 V7 
fange portion which is required ¥ tt y Y ’ 
to absorb the tangential stress kK} * G Uy 827% 2 WOE GASKET 
imposed upon it by the cover a Meise 
plate. | 27%" Y= 8000 

The tangential stress at the G 3° la nvE8ING 
edge of the dished plate is, for at ig 2ES/GN PRESS. 300 PS! 
this purpose, considered to be AOSTR  d s aeee 
identical with the tangential FIGURE 3 
stress at the edge of a flat plate 
= no support (Case 12-Roark), (Full lines indicate cover in corroded condition.) 
this stress 1S 

iy Her = 86 X .109 X 8000 75,000 Ss» = 25,000psi 


19,700 Asm = 7.85 sq. in. 


x 300 
176,500 Asact = 8.88 sq. in. 


aime 





wimg Waux = 196,200 
Thus, W = 209,000 Ibs. 
- MY H» = 583 X 300 = 175,000; hn>=%(C—B) =.75 Mn = 131,250 
* sil adi Hr = 176,500 —175,000= 1,500; hr= he te — 71g Mr= 1,100. 
; He = 209,000 — 176,500= 32,500; he=%(C—G) =.688 Ma= 22,350 
t=thy - : M, = 155,600 
Pe PL Y= 25.0 t= . = 7 a = 3,09” M = 5,700 











The application of this new method of calculating 
bolted-on covers plates is best illustrated by a con- 
crete example (Figure 3 and calculation, above.) 





*«K 


Acan quoting from correspondence with the author, 
“The subject matter is entirely new as far as the writer is 
aware. Even the codes do not give a non-mandatory aid to 
the designer. There is an urgent need for a reliable calcula- 
tion method. Although the practical application of this new 
method gives very satisfactory results it might be well to 
consider this—as a ‘suggested method’ only.” 








of this type is subjected. It is, however, highly desir- 
able to adhere as far as possible to the usual formulas 
for. connections with a ring-type gasket, as given in 
the codes. 

The author presents here a new method ‘of calcu- 
lating a bolted-on flange connection which is pro- 
vided with a full faced gasket. Reference is had to 
an earlier article by the author which appears in the 
November, 1947 issue of the REFINER and which deals 
with calculations of integral type flanges with gas- 
kets of the ring-type. 

In the referred-to article it was found that the re- 
quired flange thickness, for an even stress distribution, 


{91} 117 





can be found by the use of the following formulas, 


ers a5 | 
VB ge +ng!* 








a .665 F gn + 
V Bgo 
for tapered hub flanges, and 


VA 1.2076 g.°n ae) 
VBa rai + ng;* 





6038 gn 
VB Bg: Q1 
for straight hub flanges. 





t= 


Also, that the maximum allowable total moment is, 


M=Me — _t’Sa(Z+1) 
B nY 


It is very significant that the expressions for the 
flange thickness do not contain any direct reference 
to the total moment in the flange. The main requisite 
is that the actual component moments stress the flange 
portion proper in the radial and tangential directions 
and the hub portion in the longitudinal direction (in 
a manner dictated by the factor n). This means that 
the very same expressions for ¢ hold true equally well 
for a flange with a full-faced gasket, provided no ad- 
ditional moments are set up which would cause an 
altogether different stress in the flange. The fact that 
a slight deflection in a flange with a ring gasket ac- 
tually can cause an inwardly directed component of 
the bolt load is entirely disregarded because such 
a force cannot influence the prevailing stresses in an 
appreciable manner. Likewise, no regard will be 
paid to the influence of an eventual deflection in the 
flange when it is provided with a full faced gasket. 

In.order to put the two types of flanged connec- 
tions upon a comparable basis it will be convenient 
to consider an extreme case upon which an intelligent 
analysis can be based. Thus, let us say that a full- 
faced gasket actually behaves in the same manner 
as two ring gaskets, one placed on the inside and 
the other on the outside of the bolt circle, as shown 
in Figure 1. 

With only the inner ring gasket functioning, we 
have the usual forces and lever arms, 


H»=.785 Btp h»=R+ 8 


Hr=.785(G’—B)p hr=%(R+2:-+ he) 
He = W —.785 G’p he= % (C—G) 


When both ring gaskets are functioning we have, 


hy = the same 
hr = the same 


Hp = the same 
Hr = the same 
He = ~¥ — .785 G’p he = to be determined 

It will thus be seen that the Mg moment is the only 
one which is affected by the use of the two-ring 
gaskets. 

Actually a full-faced gasket extends over the entire 
flange face. It is, however, quite unthinkable to apply 
a bolt load which would be sufficient to yield such a 
gasket. In most cases it is even impractical to apply 
a bolt load which would seat such a gasket properly. 
Of these facts any flange designer is fully aware. 

It thus becomes necessary to compromise con- 
siderably, particularly with respect to the magnitude 


118 = (92} 


of the required bolt load. In so doing, it no longer 
becomes desirable to adhere to the strict full faced 
gasket concept. After all—when the actual bolt load 
cannot be supplied to suit the gasket it follows that 
the gasket must be made (or considered to be made) 
to suit the bolt load. Thus it is quite reasonable, and 
for practical purposes quite satisfactory, to resort to 
the two-ring gasket concept for calculating purpose. 

It then becomes necessary to establish a suitable 
gasket yielding width-value of b—, that is, the width 
of the gasket to which the unit yielding load, (factor 
y) must be applied in order to yield the gasket. This 
is in reality a quite controversial issue, but experi- 
ence is the best teacher. The author has found that 
satisfactory and reliable results are obtainable when 
the two-ring gaskets are considered to be of about 
¥%-inch in width. This holds true when the gasket 
material is compressed asbestos—a very common 


material. 
The required loads — Hey and Hgp— are then 
established in the following manner, 


Her = TG, by 


Her = 7G; 2bmp ee =C 


It is to be noted that the mean ‘idinae diameter G, 
is in this case represented by the bolt circle diameter. 

It might be well to elaborate somewhat on the 
two-ring gasket concept inasmuch as ‘this concept 
is new. 

It is evident that any integral type flange, with a 
tapered or straight hub, must possess sufficient 
strength to withstand the total moment M, in it, 
irrespective of how the individual component mo- 
ments are made up. For low-pressure designs in par- 
ticular this total moment is chiefly represented by 
the bolt load moment Mg. For such cases the 
Mg moment alone causes the flange to take on a 
certain thickness, irrespective of the internal pres- 
sure. With no internal pressure at all the Mo and My 
moments drop out of the picture. With only one ring 
gasket on the inside we have a clear picture of how 
the bolt load moment will act (W x hg). When a 
full-faced gasket is used we realize that only a por- 
tion of the actual bolt load can possibly be transmit- 
ted onto the inside portion of the gasket upon which 
it must act in such a manner that a tight joint is 
insured when the internal pressure is applied. It would 
be futile to assume that less than half of the actual bolt 
load will act upon the inside portion of the full faced 
gasket. 


The width of the gasket upon which the load a 


will act is more or less determined by the available 
space for the gasket beyond the bolt holes in the 
flange. This space varies slightly with the size of 
the bolts used but the given value of 3-inch for 
the gasket-ring width is entirely satisfactory. The 
proper value of hg is thus, 
if 3 » 
ee ae 
in which expression d = diameter of bolt hole. 

The required calculation steps are then performed 
in accordance with the usual rules given in the codes 
for integral flanges with ring gaskets. 

Application of this new method is illustrated in the 
concrete example which appears on the next page. 
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SAMPLE CALCULATIONS 
(Internal Flange with Full Faced Gasket.) 
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Measurement of Gas Temperatures 


By Means of Thermocouples 


W. L. BOLLES 
Monsanto Chemical Company, Texas City, Texas 





review a useful source of information. 


es should be no need of stressing the im- 
portance of temperature measurement in chemical 
engineering. The simple fact is that there are very 
few chemical engineering operations in which tem- 
perature is not an important factor. 

However, the subject of errors in temperature 
measurement has not, in general, received the atten- 
tion justified by its importance. Although there is 
considerable literature available on the danger: of 
improper thermocouple application, engineers often 
assume that the only errors in temperature measure- 
ment lie in the potentiometer and the couple itself. 
Sometimes temperatures are recorded to tenths of a 
degree when the entire measurement is off by 100° F. 
or more, 

In order to illustrate the magnitude of errors that 
may occur in the measurement of gas temperatures 
by means of thermocouples, several sets of data have 
been selected from the literature. For example, Has- 
lam and Chappell’ passed air through a heated pipe 
in the center of which was placed a thermocouple, 
and recorded the following data: 


Inside pipe surface temperature 1350° F. 
Thermocouple reading 890° F. 
Estimated true gas temperature 270° F. 
Error in couple reading 620° F. 


Similarly, Mvllikin and Osborn,’ in a study of flue 
gas temperature measurement ifi ducts, recorded 
data as follows: 





Temp. Error 
— °F. 
Estimated true gas temperature 2105 
Bare 22-gauge thermocouple 1951 154 
Bare 8-gauge thermocouple 1863 242 
Surrounding wall temperature 311 


These data clearly illustrate the very large errors 
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SEEN and engineers in industry, and even in research, all too frequently ignore 
the large errors which are likely to occur in the measurement of gas temperatures by 
means of thermocouples. This article stresses the dangers of error, presents fundamen- 
tals of temperature measurement, gives methods of estimating the extent of error, recom- 
mends practical methods of reducing error, and reviews the principle methods of meas- 
uring gas temperatures with thermocouples. 


The material on which this article is based was, for the most part, included in a pro- 
= discussion by the author before the Second Annual Technical Meeting of the South 
exas Section of the American Institute of Chemical Engineers at Galveston, Texas, on 
October 10, 1947. Since no other publication of either the original discussion or this pres- 
ent article has been scheduled, this somewhat expanded version is given here because the 
subject treated is an important one and because many readers will undoubtedly find this 


Nomenclature appears on last page of the article. 





which may be encountered in gas temperature meas- 
urement. 


The literature on gas temperature measurement 
is quite extensive. Mullikin,® in a paper on this sub- 
ject, gives a bibliography of 129 references. Appar- 
ently the fundamentals of accurate gas temperature 
measurement have been well understood for quite 
some time, for as early as 1887 R. Assman used a 
double-shield high-velocity thermocouple quite simi- 
lar to those of most modern design. However, the 
literature necessary for a critical and complete evalu- 
ation‘of the problem is widely scattered and unco- 
ordinated. This review was undertaken in order to 
help those who would like to learn more about the 
subject without having to spend an extensive amount 
of time in review and evaluation of the literature. 

This article is formally restricted to the measure- 
ment of gas temperatures by means of thermocouples. 
However, it will be apparent that many of the princi- 
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Diagram Illustrating Heat Transfer in Temperature Measurement. 
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FIGURE 2 
Simple Thermocouple Well Installation. 


ples presented are applicable to other cases of tem- 
perature measurement. 

First, the fundamentals of temperature measure- 
ment will be presented. Then, these fundamentals 
will be developed with the aim of detecting possible 
sources of error, estimating the extent of error, and 
reducing the magnitude of error to a negligible level 
by proper instrument design and application. Finally, 
the principal methods of measuring gas temperatures 
by means of thermocouples will be discussed. 


Fundamentals of Gas Temperature Measurement 


It is rather difficult to give specific recommenda- 
tions for the accurate measurement of gas tempera- 
tures, because each situation presents a different 
combination of factors. A much more effective plan 
is to develop an understanding of the fundamentals 
of temperature measurement on the basis of which 
each situation may be separately evaluated. 


The fundamental principles of all temperature 
measurements by means of thermocouples are sim- 
ple: 1) the indicating or recording instrument regis- 
ters, within the limits of instrumental accuracy, the 
temperature of the thermocouple junction, and 2) the 
temperature of the thermocouple junction is depend- 
ent upon heat transfer between itself and its sur- 
roundings. In other words, the potentiometer is capa- 
ble of measuring the temperature only of the couple 
itself, and not the gas, unless the gas and couple 
temperatures are identical. The couple, then, reachés 
an equilibrium temperature dictated by the laws of 
heat transfer. 

The sources of instrumental error in gas tempera- 
ture measurements are usually negligible and will 
not be considered here. It is upon the errors of ther- 
mocouple application that attention is focused. 


It is apparent, then, that the problem of accurate 
temperature measurement is to insure that the 
couple junction is at the same temperature as the 
gas whose temperature is to be measured. This might 
seem at first thought to be a very simple problem. 
It is simple if all supports and surroundings of the 
thermocouple can be maintained at the same tempera- 
ture as that of the gas to be measured. However, 
frequently the situation is otherwise. For example, 
in the measurement of flue gas temperatures, it is 
neither practical nor desirable to heat the stack to 
exactly the same temperature as that of the flue gas. 


. 
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In the general case the thermocouple is subject to: 


1) Conduction of heat to or from the thermocouple 
leads, support, or protective covering 

2) Convection of heat to or from the surrounding gas 

3) Radiation of heat to or from the surrounding sur- 
faces, gas, or suspended particles. 


Figure 1 illustrates these three mechanisms of 
heat transfer. 

It should be apparent, then, that convection tends 
to bring the couple to the same temperature as the gas; 
radiation, to the temperature of the surrounding sur- 
faces ; and conduction, to the temperature of the thermo- 
couple base or support. Thus there is a struggle 
among these three forms of heat transfer, and the 
temperature that the couple finally attains at equilib- 
rium is that at which the heat it receives is equal to 
the heat it loses, considering all three mechanisms 
of heat transfer. It should be evident, then, that in 
order to obtain a high degree of accuracy in gas 
temperature measurement, it is necessary to con- 
trol the conditions of measurement so that heat trans- 
fer between the couple and the gas is distinctly pre- 
dominant, and that heat transfer between the couple 
and all other substances at different temperatures is 
distinctly negligible. This principle is very simple 
and straight-forward, but it is frequently overlooked. 

Now that the basic principles of gas temperature 
measurement have been presented, detailed consider- 
ation may be given to the different mechanisms of 
heat transfer involved and various combinations 
thereof. First will be given a brief review of the 
fundamental equations for conduction, convection, 
and radiation, together with recommended formulae 
for convection coefficients. Then will follow a dis- 
cussion of the effect of combinations of these heat 
transfer mechanisms on errors in gas temperature 
measurement. 

The conduction of heat along the thermocouple leads 
or protection tube is given by Fourier’s Law: 

dt 
dL vy 

The transfer of heat by convection is usually described 
in terms of the convection film coefficient, which is 
defined as follows: 


q= kt Ac 





q=he As (tr — te) (2) 


The evaluation of the convection coefficient depends 
upon the type of convection, whether natural or 
forced, and the nature of the passage in which the 
gas flows by the thermocouple. 

For the case where the flow of gas is perpendicular 
to the thermocouple or protective tube, McAdams‘ 
recommends the following equation for Reynolds 
Numbers from 0.1 to 1000: 


__heDe/ke 
(cpr/ke)** 


If the Reynolds Number is between 1000 and 50,000, 
a slight modification is recommended: 


heD:/kr — 0 26 D.Gr 
(cpur/ke)°* ' ( pr ) (4) 


For the case where the flow is parallel to the ther- 
mocouple (or any cylinder) in an annulus between 


= 035-4 0.47 (Ps) (3) 
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FIGURE 3 
Simple High Velocity Thermocouple. 








the thermocouple and a surrounding tube, McAdams° 
recommends the following equation: 





heD. pe D.G: \°* Cppt _ 
ke ) ae ( at ) ( ke ) (5) 
where the equivalent diameter is defined as: 
D. = De — D; (6) 


Monrad and Pelton’ have conducted extensive ex- 
periments with heat transfer involving gases fiow- 
ing in annuli. For the convection coefficient of the 
film adjacent the outer annular surface, they recom- 
mend the Nusselt equation (5) with a coefficient, C, 
of 0.023. For heat transfer involving the inner an- 
nular surface, however, their experiments indicated 
that C is a function of the ratio of diameters: 


a D, o.a8 
C= 0.020(*) (7) 
For convection between gases and bare thermo- 


couples, Robinson*® gives an empirical formula: 


(Ge/3600)** (Tr)** (cp) (tn — 0.081) 3) 
(Mz) (rs — 0.027) 


Also for the same case, Haslam and Chappell’ give 
a slightly different version: 


_(Gr/3600)*" — 0.09 log (12 De) ] (9) 


h. = 0.44 








he = 0.51 (Ta)** 





(a2 Dy) 
By employing several simplifying assumptions, Equa- 
tion (9) may be reduced to the following: 


he= 030) (G:/ iy (10) 


The radiation of heat between the thermocouple 
or protective tube and a solid surface at constant 
temperature completely surrounding the thermocou- 
ple is given by the Stefan-Boltzman Law: 


a T \‘ Te ) | 
oe A, ast sae — | —_—— 11 
asec! (a9 (-o50 an) 
In most cases of the measurement of gas tempera- 
tures, Equation (11) will suffice to estimate instru- 
mental error. For the more complex cases of radia- 


tion, one is referred to the standard works on heat 
transfer. 








Conduction and- Convection 


At temperature levels where the effect of radiation 
is negligible, the temperature of the thermocouple 
is governed by convection with the gas stream and con- 
duction along the thermocouple or support. A mathe- 
matical derivation involving the fundamental con- 
duction equation, the convection equation, and a 
heat balance is given by Jakob and Hawkins? with 
the following result: 
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(te — tr) 
(12 
cosh( Li be D.") 
This equation is very useful for the estimation and 
reduction of errors due to conduction. For example, 


study of the equation shows that errors in tempera- 
ture measurement may be reduced by: 


1) Reducing the temperature differential between 
the gas and the base of the thermocouple support 

2) Increasing the length that the thermocouple 
extends into the gas stream 

3) Increasing the convection coefficient between 
the gas and the thermocouple 

4) Increasing the diameter of the thermocouple 
or support (without increasing the cross section) 

5) Decreasing the thermal conductivity of the 
thermocouple or support 

6) Decreasing the cross sectional area of the ther- 
mocouple or support. 





(te—te) = 


Convection and Radiation 
Where the effect of conduction is negligible, the 
temperature of the thermocouple is governed by 
convection with the gas stream, and radiation involving 
surrounding surfaces. A simple heat balance combin- 
ing the Stefan-Boltzman Law and the convection 
equation results as follows: 


o—m9=($2 (Be) - (Rs) ] 


Consideration of this equation will reveal that errors 
in temperature measurement may be reduced by: 





1) Increasing the convection coefficient between 
the gas and the thermocouple 

2) Decreasing the emissivity of the thermocouple 
or protective tube 

3) Decreasing the temperature difference between 
the gas and the surrounding surfaces. ; 


Conduction, Convection, and Radiation 


In the derivation of Equation (12) the effect of 
radiation was assumed to be negligible. Similarly, in 
the derivation of Equation (13), the effect of con- 
duction was assumed to be negligible. Obviously, 
there are situations where both conduction and radi- 
ation must be considered together in combination 
with convection. An exact mathematical analysis of 
this situation is very difficult. Fortunately, however, 
a relatively simple and practical approach can be 
used to give a conservative estimate of the combined 
error under these conditions. 

Suppose the error due to conduction in the absence of 
radiation is estimated by means of Equation (12). Then 
the error due to radiation in the absence of conduction 
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FIGURE 4 
Effect of Gas Velocity on Temperature Indicated by High Velocity Thermocouple 


is estimated by means of Equation (13). These two 
errors are then simply added to give a conservative 
estimate of the true error. The reasoning that the true 
error is certainly less than this estimate may be given 
as follows: The use of Equation (13) assumes that 
the entire length of the thermocouple is at the same 
temperature, which lies somewhere between that of 
the wall and that of the gas, and that the amount of 
radiation between the wall and the thermocouple is 
a function of the difference in temperature. Now, 
any conduction of heat along the thermocouple will 
bring the temperature of all points along the thermo- 
couple closer to the wall temperature, because 
the base of the thermocouple is usually directly 
supported by the wall. Since the temperature of all 
points along the thermocouple are now closer to the 
wall temperature (due to conduction) the amount 
of heat radiated to the walls is less than in the case 
where there was no conduction. Consequently, the 
error due to radiation is less with, than without the 
effect of conduction. Similarly, it may be reasoned 
that the error due to conduction is less with, than 
without the effect of radiation, because some of the 
heat gained by the couple through convection is lost 
by radiation before it has a chance to be conducted 
down the thermocouple. Hence, it may be concluded 
that the sum of errors computed on the basis of con- 
duction alone, and radiation alone, should certainly 
+ greater than the true error due to their composite 
eirect. 


Methods of Measuring Gas Temperatures 
with Thermocouples 


There have been many methods proposed for re- 
ducing errors in measuring gas temperatures by 
means of thermocouples. Mullikin® discusses 26 dif- 
ferent methods of reducing error in the use of ther- 
mocouples. Some of these methods are simple, some 
are complicated, and the error involved in each de- 
pends upon the particular conditions of the applica- 
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tion. The selection of a practical method should be~~ 


based upon a consideration of: 

1) The probable error; 

2) The maximum permissible error ; 

3) The feasibility of adapting the method to the 
specific application ; 

4) The initial cost; 

5) The ease of operation; 

6) The amount of maintenance required. 

Of all of these, the probable error of the method is per- 
haps the most important, for unless the instrument 
can measure the temperature within the required 
limit of error, the method is of little value. 

A discussion of the most important methods of 
measuring gas temperatures with thermocouples will 
now follow. . 

1, Thermocouple Well. Shown in Figure 2 is a simple 
thermocouple well. This type of installation provides 
a means of measurement which is inexpensive, easy 
to install and use, and practigal where the gas is cor- 
rosive or under pressure. However, the metal-protected 
thermocouple is subject to large errors when used under 
many circumstances. For example, consider the use 
of a well made from %-inch, schedule-40 steel pipe 
in an application where the true gas temperature is 
500° F. and the temperature of the base of the well 
is 200° F. Using the equation previously given, the 
error due.to conduction along the metal well can be 
estimated for various gas convection coefficients 
and lengths of wells. The results are given below: 











Errors in °F. Fer Various Gas Convection 
in Bta/(Hr.) (Sq. Ft.) (°F.) 
Length of Well, Inches 1 3 10 
SOL eee ee ree 2 ee 276 235 150 
tees ng ke ai ils oaainbsbadneiin 159 68 ll 
Bbbhesse'ci cess coctnides tinted 49 8 0.2 














It will be noted that with the exception of long 
wells and high convection coefficients, the errors are 
very large—and these calculated errors do not even in- 


{97} 123 























zero diameter, the radiating surface and conducting 




















Flue Gas at ‘ 
15,000 Ib/ (hr) (sq ft) 
100 
” 
i 50 
0 7 r) 
—50 
0 10 20 Ei] 40 
[Gis - Gx) ] GY 
FIGURE 5 


Effect of Wall Temperature on Error with High Velocity Thermocouple. 


clude the effect of radiation and the resistance of heat 
flow between the thermocouple and the well! 

By applying the principles previously given, the 
errors involved in the use of thermocouple wells may 
be reduced by several means. In addition to lengthen- 
ing the well and increasing the gas convection co- 
efficient, the thickness of the well-wall may be reduced 
so as to discourage heat conduction. Or, instead of em- 
ploying a well of metal, ceramic ware or other ma- 
terial of low thermal conductivity might be used. 
Since the thermal conductivity of porcelain is about 
0.88, as compared with 26 Btu/(hr) (sq ft) (°F/ft) 
for steel, it is clearly evident that the use of ceramic 
wells may considerably reduce errors. Also, it should 
be evident that insulating the base of the well and 
the projecting thermocouple head should reduce error, 
because this will reduce heat loss and tend to bring the 
base of the well closer to the gas temperature. 

2. Bare Thermocouple. Much of the error accom- 
panying the use of thermocouple wells can be elimi- 
nated if the well is eliminated and the thermocouple 
used bare. If the application is such that radiation is 
negligible, the error is due entirely to conduction 
along the thermocouple leads, and if they are long 
and of fine gage the error may be practically elimi- 
nated. 

Of course, bare thermocouples cannot always be 
used. They are fragile, subject to corrosion, and 
difficult to support without introducing all the errors 
of the thermocouple well. 

In situations where radiation is likely to contribute 
to the error, some experimenters have tried to re- 
duce the error by polishing or silvering the thermo- 
couple. This reduces the emissivity of the surface 
with a corresponding reduction in error. However, 
this method is not very practical because of the cor- 
rosive effect of hot gases on highly polished sur- 
faces.® 

Other experimenters have tried taking simultane- 
ous readings with several sizes of bare thermocou- 
ples, and estimating the true gas temperature by 
graphical extrapolation to zero diameter. This method 
is theoretically sound because the gas film through 
which heat is convected is always of larger diameter 
than that of the thermocouple itself which is involved 
in radiation and conduction. Thus at a hypothetical 
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cross section are both zero, whereas the film through 
which convection takes place is still finite. Under 
these conditions there is no source of error. How. 
ever, this method has been found to be impractical, 
because of the uncertain shape of the extrapolated 
portion of the temperature curve to zero diameter.’ 

3. Calculated Correction. In any thermocouple ap. 
plication, it is theoretically possible to calculate the 
correction which should be applied to the thermo- 
couple reading to give the true gas temperature, 
However, if the correction is very great, uncertain- 
ties of convection coefficients, fouling factors, emis- 
sivities, wall temperatures, and other necessary data 
make the method unreliable. Still, this approach is 
of great value in the evaluation of proposed thermo- 
couple applications, and should always be used in a 
questionable case to prove that the probable error 
is substantially less than the permissible error. 

4. Radiation Shield. One of the best methods of re- 
ducing errors due to radiation is to place a radiation 
shield around the thermocouple. This usually consists 
of a metal or ceramic tube surrounding the thermocouple 
so that all radiation between the couple and the sur- 
rounding walls is intercepted by the shield. The 
shield exchanges heat with the gas by convection, 
and so assumes a temperature somewhere between 
that of the thermocouple and that of the surrounding 
walls. The shield does not eliminate the error, but 
can be used to reduce its magnitude. 

The effectiveness of a radiation shield can be in- 
creased in a number of ways. One is to provide forced 
flow of gas past the surfaces of both the thermo- 
couple and radiation shield. This increases the gas 
convection coefficient without affecting radiation 
and conduction. Another method is to provide multi- 
ple radiation shields, usually consisting of concentric 
tubes around the thermocouple, so as to reduce the 
amount of radiation. Still another method is to heat 
the radiation shield by electrical means until a ther- 
mocouple mounted on the shield reads the same tem- 
perature as that of the main thermocouple. Under 
these conditions there should be no error due to 
radiation. 

5. High-Velocity Thermocouple. The so-called high- 
velocity thermocouple is probably the best all-round 
instrument for utilizing thermocouples to measure 
gas temperatures. There have been many different 
designs of this type of instrument, but all of the 
essential features are illustrated in Figure 3. It will 
be noted that this instrument is characterized by: 
1) a long, slender thermocouple support; 2) the 
provision for high gas velocity past the thermocou- 
ple; and 3) the use of a radiation shield, 

In addition, the high-velocity thermocouple usually 
utilizes a low-conductivity, ceramic material for the 
thermocouple’ support, and frequently employs 4 
multiple radiation shield. Furthermore, an additional 
thermocouple is sometimes imbedded in the radiation 
shield for estimating accuracy. Thus it is apparent 
that the high-velocity thermocouple combines most 
of the more practical methods for reducing and con- 
trolling error. 

There are two possible modes of operation of the 
high-velocity thermocouple. If large quantities of 
gas are available, it is best to draw a continuous 
sample of gas through the instrument and a gas 
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Multiple Radiation Shield for High Velocity Thermocouple. 


flowmeter, in series. In operation, readings are taken 
at various gas velocities and the results plotted 
graphically. The final temperature is then taken as 
the asymptote of the temperature curve. However, 
if only limited quantities of gas are available, or if 
disturbance of the equilibrium of the process because 
of gas sampling is objectionable, it may be necessary 
to pass the entire gas stream, or a portion thereof, 
through the instrument without controllable varia- 
tion in velocity. In this case it is essential that the 
instrument be designed and used so that the gas 
velocity is high enough to give accurate readings. 

Mullikin and Osborn’ have carried out extensive 
tests on the accuracy of a high-velocity thermocouple 
of their own design, and have determined the effect 
_of many of the variables of design and operation. 
These tests included gas temperatures from 600 to 
2200° F. and wall temperatures from 80° F. to the 
gas temperature. The results of some of the tests on 
the effect of gas velocity are shown in Figure 4. It 
will be noted that in both series of tests the indicated 
temperature did not increase appreciably above a 
mass velocity of 15,000 Ibs./(hr.) (sq. ft.). It may be 
concluded from these and many other tests that 
this velocity is sufficient for most applications. 

The results of tests to determine the effect on 
accuracy of the surrounding wall temperature are 
shown in Figure 5. The coordinates used in this 
graph, which are different from those used by Mulli- 
kin and Osborn, were suggested by the form of the 
equation previously given for estimating radiation 
error. According to this equation the data should 
plot substantially a straight line. No explanation can 
be offered for the break in the line shown in the 
graph. It will be noted in Figure 5 that even with 
the high-velocity thermocouple, considerable error 
may be incurred in the measurement of high gas 
temperatures under some circumstances. For exam- 
ple, if the true gas temperature is 2000° F. and if 
the surrounding walls are below 500° F., Figure 5 
indicates that an error in the instrumental reading 
of about 125° F. may be expected. Of course, this 
error is not so great when considered on the abso- 
lute temperature scale. 

The multiple-shield, high-velocity thermocouple is 
a refined form of the simple high-velocity thermo- 
couple just described. This instrument employs all 
the features of the basic instrument plus ‘two more: 
1) bare thermocouple junctions are used; and 2) a 
multiple radiation shield is always employed. 

Shown in Figure 6 is an example of this type of 
instrument designed by Mullikin and Osborn.’ These 
investigators found this form of the multiple-radia- 
tion shield to be much simpler to construct and just 
as effective as the concentric-tube design. It will be 
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noted that two bare thermocouples are employed— 
one in the center of the gas stream, and the other 
near the outer shield. When the difference between 
the readings of these two couples is low, the central 
couple is assumed to give the true gas temperature. 

The multiple-shield, high-velocity thermocouple is - 
an amazingly accurate instrument. Mullikin and Os- 
born, after extensive checking of this instrument 
against other precise but painstaking methods of 
temperature measurement, finally adopted this instru- 
ment as the primary standard of their investigations. 
Incidentally, their experiments showed that this in- 
strument does not provide any appreciable improve- 
ment in accuracy above a mass velocity of about 5000 
lbs./(hr.) (sq. ft.) through the shield. 

Although the multiplie-shield, high-velocity ther- 
mocouple possesses every advantage on the side of 
accuracy and ease of operation, it does have certain 
limitations which make it impractical for some ap- 
plications. These limitations are due to the use of 
bare thermocouples; and a complex radiation shield 
presenting very narrow passages for the flow of gas. 
Obviously, if the gas is corrosive to the thermo- 
couple wire, or if it contains any solids, tar, or other 
material which might plug the radiation shield, the 
instrument cannot be used with success. 

As an example of the relative accuracy of a num- 
ber of different methods of measuring gas tempera- 
tures, given below are some interesting data taken by 
Mullikin and Osborn in their study of flue gas tem- 
perature measurement in ducts:’ 

















Temp. °F Error °F. 
Estimated true gas temperature............... 2105 
Multi i d high-velocity thermocouple. ..... 2103 
Bare 28-gauge SHPO AIR RAR Se 1995 110 
Simple high-velocity thermocouple.........:....... 1963 142 
Bare 14-gauge thermocouple................... 1922 183 
Bare 8-gauge STORER TD Fp eh 2) 1863 242 
ing wall temperature 311 








It will be noted that these data present a most critical 
and exacting situation for testing accuracy, for the walls 
of the gas channel where almost 2000 degrees cooler than 
the gas to be measured. Hence it is not surprising that 
the unshielded high-velocity thermocouple gave an error 
of 142° F. Note, however, the extreme accuracy of the 
advance-design instrument, which showed an error of 
only 2° F. 

It is regrettable that Mullikin and Osborn did not 
include a thermocouple well in their studies just for 
the sake of comparison, for the results would no doubt 
have been most striking. However, the extent of error 
which may be expected of a thermowell used under 
the above conditions’ may be estimated by the method 
herein presented. For this purpose consider a well made 
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of %-inch, schedule-40 steel pipe and extending 12 inches 
into the gas stream. If the true gas temperature is 2105° 
F. and the temperature of the base of the well is 311° F., 
as given above, and if the gas convection coefficient 
may be assumed at 3) Btu/(hr.) (sq. ft.) (°F.), the 
total calculated error is about 1200° F., of which 1150° 
F. is attributed to radiation, and 50° F., to conduction— 
and this estimate does not consider the resistance of heat 
flow between the thermocouple and the well! Again, if 
the well were only 6 inches long, instead of 12, the total 
calculated error is about 1500° F., of which 1150° F. is 
attributed to radiation, and 350° F., to conduction. 


Conclusions 


In the measurement of gas temperatures by means of 
thermocouples, large and serious errors are likely to 
occur unless special precautions are observed. 

The errors in gas temperature measurement may be 
estimated and reduced by an application of the ordinary 
fundamentals of heat transfer. Convection between 
the thermocouple and the gas tends to reduce error; 
whereas conduction along the thermocouple leads, sup- 
port, or protective covering, and radiation between the 
couple and surrounding surfaces tends to increase error. 
The temperature the couple finally attains at equilibrium 
is that at which the heat it receives is equal to the heat 
it loses, considering all three mechanisms of heat trans- 
fer. In order to obtain a high degree of accuracy in gas 
temperature measurement, it is necessary to control the 
conditions of the measurement so that heat transfer be- 
tween the couple and the gas is distinctly predominant, 
and that heat transfer between the couple and all other 
substances at different temperatures is distinctly neg- 
ligible. 

The factors which lead to large errors are : heavy ther- 
mocouple protection, short thermocouple supports, and 
poor heat transfer between couple and gas. The factors 
which contribute to high accuracy are: bare or lightly- 
protected thermocouples, long slender thermocouple sup- 
ports of low-conductivity material, good heat transfer 
between couple and gas, and the use of radiation shields. 

Metal thermocouple wells are very likely to give large 
errors in the measurement of gas temperatures, and 
hence this type of installation should be selected with 
extreme care if accuracy is of any importance. 

For accurate gas measurements, especially in the high 
temperature range, it is necessary to utilize special in- 
strument designs. For general use, the simple high-veloc- 
ity thermocouple is recommended. However, if the 
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= 


NOMENCLATURE 


A= Area, sq. ft. 
Ae cross sectional area, A, surface area of 
thermocouple or protective tube 
C= Constant in Equation (5) 
cp = Specific heat of fluid at constant pressure, 
Btu/(Ib.) (°F.) | 
D = Diameter, ft. ' 
D; of thermocouple or protective tube; D, | 
inner dimension, D, outer dimension, D, 
equivalent diameter of annular passage 
around thermocouple or protective tube 
et = Emissivity of thermocouple or protective 
tube, fractional 
Gr = Mass velocity of fluid, Ib./(hr.)(sq. ft.) 
«== Convection coefficient (including fouling), 
Btu/(hr.)(sq. ft.)(°F.) 
k= Thermal conductivity, 
(°F. /ft.) 
ke of fluid, ke of thermocouple or protec- 
tive tube 
L = Length, ft. . 
L: of thermocouple or protective tube from 
base to tip 
Mr: = Molecular weight of gas 
q= Rate of heat transfer, Btu/hr. 
tm = Mean hydraulic radius of fluid passage, ft. 
T = Absolute temperature, °R. 
Te of fluid, T~ of surrounding wall, T» of 
base and T+ of tip of thermocouple or pro- 
tective tube, Tm mean of fluid and thermo- 
couple or protective tube ; 
t = Temperature, °F. 
For subscripts see under T 
o = Stefan-Boltzman constant, 
(sq. ft.) (°R./1000)* 
pr = Viscosity of fluid, lb./(ft.) (hr.) 





Btu/(hr.) (sq. ft.) 


1723. Btu/(hr.) 











conditions of the measurement are especially severe, or 
if extreme accuracy is desired, the multiple-shield, high- 
velocity thermocouple is recommended. 
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Various Applications of Metallizing 


Technique in Refinery Operations 


HOWARD BATSFORD 
Metallizing Engineering Co., Inc., Long Island City, N. Y. - 


= metallizing gun, (Figure 1) a tool that low- 
ers maintenance costs by repairing wear and com- 
batting corrosion, has proved its usefulness in a 
number of oil refineries where it has been standard 
equipment for years. 

Pump rods, impellers, shafts, cylinder liners and 
other parts are reclaimed for a fraction of replace- 
ment cost through metallizing. Motors, turbines, 
generators, gas engines, fans and condensers are 
kept in operation longer by means of this “putting- 
on” tool. 

Taking metal in wire form, the metallizing gun 
melts it in an oxy-gas flame and then with a stream 
of compressed air atomizes the metal and deposits 
it onto the base to be metallized. (See Figure 2.) 

The bond is mechanical. Therefore, the base is 
prepared prior to spraying by roughening it, to form 
miniature dovetails which lock with the sprayed 
metal. After spraying, the finishing may be done by 
standard shop methods such as machining or grind- 
ing. 

New Materials Used 

Sprayed metal may be said to be a new material, 
chemically and physically different from what it was 
in pre-sprayed form. The molten droplets cool rapidly 
on striking the base, flatten out and solidify. They 
build up a stratified structure of small, flattened, 
interlocking metal particles which dovetail with the 


Figure 1. All- 
Purpose Metalliz- 
ing Gun for Refin- 
ery Maintenance 
Work. 
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Many process plant maintenance shops have adopted 
meiallizing as a standard repair and surface coating 
method and have placed their application procedures on a 
more or less routine basis. The high utility of metallizing 
methods in repairing worn or corroded process equipment and 
in protecting surfaces of new equipment often results in 
worthwhile savings and in important equipment service ad- 
vantages. The accompanying discussion contains notes on 
techniques and cites several specific applications of metalliz- 
ing to typical maintenance problems. 











roughened base and with each other. During this 
process, the base suffers no heat distortion, or at 
least a negligible amount of it—and therein lies one 
of metallizing’s advantages. 


Small Amount of Welding 


It is known that the attachment of these particles 
to each other results not only from mechanical inter- 
lock but sometimes from a small amount of welding 
at points between particles and from some oxide 
cementation. Complete knowledge of the mechanism 
of this attachment has not been attained; yet modern 
equipment enables complete control of the spraying 
conditions so that the characteristics of the sprayed 
deposit can be controlled and standardized. 

Ductility, elongation and tensile strength actually 
are reduced, when the sprayed metal is compared to 
the same metal in cast form. But wear resistance is 
increased. This means that, while sprayed metal 
should not be subjected to sharp impact, severe edge 
strain or continued pounding at one point, it gives 
excellent service where there is full bearing surface 
contact, even where there is considerable vibration. 
The standard metals sprayed include: High carbon, 
high chrome type stainless steel ; 18-8 type stainless ; 
10, .25 and .80 carbon type steels; monel; several 
types of bronze including a copper, high iron, high 

















Figure 2. Wire Nozzle ond Air Cap Cross-Section of Metollizing Gen. 
101}. 127 











aluminum variety developed for its qualities of wear 
and corrosion resistance; also aluminum, babbits, 
brass, copper, iron, lead, nickel, tin and zinc. 


Preparation of Surface 


For preparing the surface to be metallized there 
are several methods. 

In shaft preparation, the most satisfactory method 
is undercutting, grooving and then mushrooming 
the lands between grooves with a special rolling tool 
that fits a lathe toolpost holder and roughens the 
surface. (Figure 3.) 

However, where bond strengths need not be too 
high it often is satisfactory to chase a sharp thread 
and then mushroom it with the rolling tool. Some- 
times the thread can be grit-blasted, and in a few 
instances a rough tearing thread itself is sufficient. 
In connection with blasting, there is a light-weight, 
aluminium-oxide type of abrasive available which 
breaks up on cleavage planes and remains sharp as 
long as it is large enough to use. 

An electrical method of surface preparation can 
be used for surfaces which are too hard to be ma- 
chined, or which are irregular, interrupted or other- 
wise difficult to handle. This consists of resistance 
heating of a nickel alloy electrode, which leaves a 
rough deposit that gives an excellent bond. This par- 
ticular method may be used after blasting, threading 
or grooving to give extra dove-tailing to which the 
sprayed metal may make a stronger bond. 

Flat surfaces are prepared by blasting, with grit 
in sizes ranging between G14 and G50, and some- 
times with the special, non-metallic aluminum oxide 
type abrasive mentioned above, and often satisfac- 
torily prepared with the electrical deposit also de- 
scribed above. 

High-speed tools may be used on the machineable 
metals after spraying. Wet grinding is preferred to 
dry grinding. It should be remembered that sprayed 
metals’ low coefficient of friction and oil-retaining 
qualities require some differences in finishing tech- 
nique as compared to treatment of the same metals 
in solid or pre-sprayed form. Results are satisfactory 
when the manufacturer’s recommendations are fol- 
lowed. 


The experiences of a number of refineries may be 
cited to show the wide field of applicability which 
metallizing units enjoy in this industry. 


Examples Cited 


The Ponca City, Okla., refinery of Continental 
Oil Company, for example, rarely replaces any but 
broken reciprocating pump rods. Instead, the worn 
rods are rebuilt to original dimensions by metallizing. 
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Figure 3. Cross Section Showing Stages of Metallizing Process. 
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Figure 4. Restoration of Pump Cylinders and Liners. 


In fact, where stainless steel is required they prefer 
to spray stainless onto low-carbon, cold-rolled rod, 
avoiding the trouble which results from the tendency 
of solid stainless to work-harden in service. This 
refinery has used metallizing for more than 12 years, 
and has found that metallized rods also reduce pack- 
ing replacements. 

In restoring pump cylinders and liners, (Figure 4) 
Continental has metallized inside diameters ranging 
from 334 to 21% inches. Their method involves under- 
cutting a little deeper than actual wear or scoring, 
yet sufficient to give a finished thickness of at least 
3/32 inch of sprayed metal over the top of the threads. 
Ten or 12 threads per inch are cut, using a round 
point tool. In the case of steel liners, these are mush- 
roomed with the rolling tool. (Blasting is sufficient 
on cast iron.) Then high carbon, high chromium 
stainless steel is sprayed to slightly less than the 
desired finished inside diameter, machined with a 
carboloy tool and honed to remove tool marks. 
(Note: An internal grinder would give even more 
satisfactory results than machining.) These liners 
have all held up without failure in service for at 
least two years, outlasting new cast-iron liners in 
the same location two to one. 

Continental uses metallizing to build up fan and 
rotary pump shafts, packing sleeves, steam turbine 
shafts, crankshaft journals, valve facings, linings for 
the interior of processing and reaction vessels; for 
the coating of channel heads (Figure 5) and floating 
heads of condensers and coolers with zinc for pro- 
tection against galvanic attack;-for spraying tank 
floats, building up pistons and the necks of centrifuge 
bowls, for coating the interiors of various laboratory 
baths, and for spraying carbon steel fin tubes with 
stainless for corrosion protection. They have used 
metallizing for decorative purposes, as well as corro- 
sion resistance, on hand rails and door handles, 
elevator push-button panels, etc. Typical saving is 
on centrifuge bowls, whose net cost of replacement 
is $250, but which can be repaired for less than $6, 
to give 30 percent more life. 


Sinclair Refining Company at Marcus Hook, Pa., 
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keeps about 700 pumps in operation with annual 
savings of many hundreds of man and machine hours 
through metallizing. Rod life is increased as much 
as 800 percent, and pump packing life has been 
lengthened almost 80 percent beyond that obtained 
when unmetallized rods are used. (Figure 6:) 
Standard procedure with these rods has been to 
undercut 1/16 inch on the diameter, and about 1 inch 





Figure 5. Metallizing Used for Coating of Channel Heads. 
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Figure 6. Rod and Pump Packing Life Increased by Means of Metallizing. 
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beyond each end of the worn portion; then to run a 
30-degree pitch thread across the undercut area, turn 
the thread over, and spray high chrome, high carbon 
stainless onto the work, which is turning at 63 rpm, 
with a carriage advance of about .030 inch. Average 
time consumed for spraying is 35 minutes. Total time 
including preparation and finishing (by grinding) is 
2 hours, 55 minutes. 


Valve Stems Reclaimed 


Union Oil Company of California found that an as- 
sortment of valve stems ranging from 2 to 8 inches in 
size that would have cost $830 new were salvaged 
through metallizing at a cost of only $274. They are 
using their metallizing gun to reclaim poppet valve 
stems for gas engine and compressor service, gate 
and globe valve stems, pump plungers for pipe line 
and waste water service, crankshafts, electric motor 
and armature shafts, rotary and reciprocating pump 
rods in all types of service, pump liners and wrist 
pins on oil well pumping unit equipment. 

Equipment in 30 compressor stations of People’s 
Natural Gas Company, Pittsburgh, is kept running 
with the aid of metallizing. In five years this company 
did more than 350 metallizing jobs and had only two 
failures. One was a 5 inch compressor rod where the 
metal was applied incorrectly. The other job was a 
crosshead pin where the metallized metal failed 
under the pressure of extremely heavy loads. (Other 
metallized crosshead pins are running satisfactorily.) 
Gas engine power rods, gas compressor rods, motor 
and generator shafts and crankshafts are metallized 
with steel; gas engine pistons (Fig. 7) and gas com- 
pressor pistons with steel or iron; gas engine water 
slide pipes, water pump rods and centrifugal pump 
shafts with 18-8 type stainless. 

Typical of a large job at People’s is the metallizing 
of a'power piston and rod of a 20 x 36-inch gas engine 
(470 hp, single tandem, double acting) (Figure 8). 

The rod was scored and undersize and the piston 
worn undersize, the ring grooves had too much clear- 
ance and uneven wear. The rod was mounted on the 
lathe with the piston in place, and a steady rest sup- 
ported the weight of piston and rod. Bends were re- 
moved with an acetylene blow torch and by pulling 
the rod straight with chain blocks. (Oil or grease are 
removed with a solvent or a flame.) 

When the worn portions of the rod had been under- 
cut at least 1/32 inch under the finish size (1/16 inch 
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Figure 7. Gas Engine Piston Metallized with Steel or Iron. 
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Figure 8. Metallized Parts on a Typical Gas Engine. 


on the diameter) and the undercut section was ex- 
tended about 1 inch beyond the ends of the worn por- 
tion. At each end of the undercut a key was formed 
by a dovetail of 10 to 20 degree cut around the shaft. 
Next a standard 60-degree threading tool made one 
full-depth pass over the undercut sections, using a 
feed of 16 threads per inch, and the threads were 
turned over with the special rolling tool. 

High carbon steel was sprayed on in several suc- 
cessive passes, applying .003 to .005 of sprayed metal 
per pass, until it was built up about .025 inch above 
the finish size. The metallizing gun was then removed 
from the carriage and a grinder mounted instead. 

Next, the cast iron piston was prepared for metal- 
lizing in a similar manner. Ring grooves were under- 
cut on the bottoms and sides and ring lands on the 
top. The corners of ring lands were rounded, while 
the bottom corners of the ring grooves were left 
square. In threading, a full depth pass was made over 
the undercut sections on the piston, ring lands and 
bottoms of the ring grooves with a standard 60-degree 
threading tool and a feed of 14 threads per inch. The 
special rolling tool turned these threads over and a 


*« 
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threading tool with a T-shaped head was inserted in 
the tool holder to cut a rough thread on the sides of 
the ring grooves, 14 threads per inch. Iron was 
sprayed on immediately, using the same procedure as 
for the rod. The gun was turned at about 45-degree 
angle to spray the ring grooves. Then the piston was 
machined to about .008 inch oversize and ground to 
size. Ring grooves were machined to size and ring 
lands slightly beveled on the corners to prevent chip- 
ping. Similar beveling is done on the ends of sprayed 
metal on pistons if they project above the base metal. 


Variations of Method 


Variations in this method include the use of .10 or 
.25 carbon steel to spray cast iron pistons. When the 
piston is too small and requires considerable metal to 
return it to size, the ends of the undercut are not 
stopped short and dovetailed, but instead are under- 
cut the full length and the ends of the sprayed section 
beveled to prevent chipping. Sometimes only the 
sides of the ring grooves are metallized, and in this 
case the bottom corners are notched around the pis- 
ton to give a keying action to the metallized portion. 


xK x 
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| REFINER AUTHORS 


. . . and OTHER PERSONALITIES 








V. A. KALICHEVSKY 


A Usefu'! Article 
By a Very Busy Man 


V A. KALICHEVSKY’S most recent 
contribution appears in this issue under 
the title, “Processing of Lubricating 
Oils.” (See page 75.) It is a readable 
treatment of a complex field in which 
rapid development is occurring. 

The author is especially well qualified 
for this week, being widely regarded as 
an authority on the manufacture of lu- 
bricants. His work, “Modern Methods 
of Refining Lubricating Oils” is an 
American Chemical Socity monograph. 
Other books, including “Chemical Re- 
fining of Petroleum” and “From Oil 
Well to Engine,” numerous contribu- 
tions to technical journals and frequent 
papers written as the result of an active 
participation in the programs of techni- 
cal societies, have all been well read in 
our industry. 


Impressive Professional Record 


Kalichevsky, who has been consulting 
chemical engineer for Magnolia Petro- 
leum Company at its Beaumont refinery 
since 1944, has achieved an impressive 
professional record that includes early 
experience with Union Oil Company as 
a research chemist, a period with Stand- 
ard Oil Development Company, and be- 
tween 1931 and 1944, duties with Socony- 
Vacumm Oil Company as section super- 
visor and general supervisor of the re- 
search and development division. 

A more or less formal account .of this 
professional record and details of Kali- 
chevsky’s personal history appeared 
here about a year ago. The account was 
interesting, and served to establish the 
qualifications of the writer for the treat- 
ment of the particular subject, but per- 
haps did not give a clear picture of the 
individual. 

Kalichevsky was married to Valentina 
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Bolles Makes Second 
Refiner Contribution 


\ . L. BOLLES, whose article, “Meas- 
urement of Gas Temperatures by Means 
of Thermocouples” (see page 120) is a 
second contributor to PrtroLeum ReE- 
FINER (“Rapid Graphical Method of Es- 
timating Tower Diameter and Tray 
Spacing of Bubble-Plate Fractionators” 
appeared in our December 1946 issue) 
is currently engaged as a process engi- 
neer at the Texas City plant of Mon- 
santo Chemical Company. His profes- 
sional experience includes four years 
with Socony-Vacuum Oil Company, first 
in the field research department of Mag- 
nolia Petroleum Company at Dallas, and 
then in the Research and Development 
Laboratories at Paulsboro, New Jersey. 
This work has been followed by some- 
thing more than a year with Monsanto, 
first in Saint Louis, and more recently 
as process engineer at Texas City. 

Bolles’ formal technical education was 
obtained at Washington University 
where he obtained his bachelor’s degree 
in chemical engineering in 1941 and at 








B. Fedorenko in 1924, and has one 
daughter, Kira V. Kalichevsky, who has 
followed her father’s choice of a profes- 
sion in chemistry and is currently em- 


ployed by the War Department in the 


translation of Russian technical litera- 
ture. 

Kalichevsky has been prominent in 
the affairs of the American Chemical 
Society, has served as councilor and as 
chairman of the Texas-Louisiana-Gulf 
Section, and has been especially active 
in promoting the progress of this group. 
Professional duties, writing, ACS activi- 
ties, all add up to a considerable per- 
sonal effort, but they do not absorb an 
apparently endless energy. Somehow, he 
finds time for several other interests that 
include extensive reading, especially of 
history, a collection of swords, a wood- 
working shop, and chess. This last in- 
terest has lagged somewhat, he says, 
since his move to Beaumont, because 
there are comparatively few chess play- 
ers in the area. His way of wording this 
explanation is probably too modest. Kali 
learned to play chess when he was quite 
young. Such chess players, whether or 
not they ever make a serious business 
of chess, do somehow acquire an insight 
of the game that makes them tough com- 
petition for all but the very expert. 


Aid from Young Engineers 


He has been especially concerned with 
the training of young engineers within 
his own company, and has participated 
in. the development of a system by which 
the time that new men must spend be- 
tween initial employment and the as- 
sumption of technical responsibilities is 
greatly lessened. 

Acquaintances and friends alike have 
shortened Kalichevsky to “Kali” for ev- 
eryday usage. The shortened name seems 
to be partly for convenience but more 
nearly a term of affection based on per- 
sonal liking and appreciation for useful 
effort. 
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WwW. L. BOLLES 


the University of Missouri where he 
was awarded a master’s degree in chem- 
ical engineering in 1943. 

Bolles’ home town is Saint Louis. 
After his terms at research work in 
Dallas and in Paulsboro, he moved back 
to Saint Louis with a natural enthusi- 
asm that was increased by the fact that 
his wife has people in Kansas, not too 
far from Saint Louis. The stay there 
turned out to be brief, as his new com- 
pany had real need for him in Texas 
City where they were proceeding with 
the rebuilding of the plant so badly 
wrecked in the Texas City explosion 
and fires of April, 1947. 


Settles Down in Texas 


Now that he is back in Texas again 
and has been more or less permanently 
located here, Bill and his family, which 
includes a two year old blonde daughter, 
have bought a home and settled down 
to enjoy all the attractions the place has 
to offer. Important personal activities 
are the production and enjoyment of 
both piano and organ music. This enjoy- 
ment is assisted by the use of a home 
constructed phonograph amplifier that 
is the result of an interest in radio equip- 
ment and construction. Photography 
also is reported as a hobby, and while 
no samples are on hand to substantiate 
the suspicion, it seems almost certain 
that his blonde daughter serves as model 
for the major efforts along this line. 


Natural Gasoline 
Is a “First Love” 


Ew. G. RAGATZ, consultant and 
absorption process $s specialist, who con- 
tributed the paper, “Straight- ‘Line Chart 
Determination of Abeorker Extraction 
Efficiency” starting on page 83, regards 
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EDW. G. RAGATZ 


the natural gasoline as a “first love.” It 
is an excellent viewpoint that we find 
shared by more engineers than would 
be thought possible in an industry di- 
vision that has become a whole industry 
in the last few years. He has been a 
natural gasoline man for the past 20 
years, and is nationally recognized for 
his many technical contributions to the 
industry. 

According to some biographical notes, 
Ragatz left the University of California 
in 1917 to fight the “first battle of Mine- 
ola” as a 2nd Lieutenant in the Air 
Corps, and was mustered out in New 
York in December of 1918. Then, after 
a hitch in the steel mills, he was gradu- 
ated in 1921 from Massachusetts Insti- 
tute of Technology with a B.S. in me- 
chanical engineering. 


Becomes “Dyed in the Wool” 


That summer he joined Union Oil 
Company. Devoting his efforts to proc- 
ess research and development work 
during the next 18 years made him a 
“dyed-in-the-wool” natural gasoline man. 
It was during this period that he was 
associated with many important process 
developments in natural gasoline opera- 
tions, heavy oil processing, and solvent 
treatment of light and heavy oils. He 
has published a number of technical 
papers on these subjects. 

In 1939 he became manager of the 
economics department of Union Oil 
Company of California, specializing on 
economic problems associated with 
evaluation, refining, and disposal of Cali- 
fornia crudes and their products. 

Early in 1942, however, he deserted 
the petroleum field to assist in the rapid 
expansion of a specialty machine tool 
company, that had been previously 
tounded with two associates. Inciden- 
tally, the company developed and manu- 
factured a series of machine tool acces- 
sories which contributed markedly to 
the mass production of small aircraft 
and projectile parts during the war. 

Ragatz returned to the petroleum in- 
dustry in 1944 with Bechtel Brothers- 
McCone Parsons as liaison engineer on 
a large project at the C. P. I. M. refin- 
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Pet Topic: Special 
Training Courses for 
Young Engineers 


¢B asic Principles in Process Con- 
trol,” the article starting on page 96, 
was written by J. B. Arant, a Texan 
from ’way out west in El] Paso, who, 
believe it or not, now resides in Tulsa, 
Oklahoma. Arant went through the us- 
ual elementary school grind in El Paso 
and at an early age in high school chem- 
istry decided that chemical engineering 
should provide an interesting life. So he 
stayed around Texas College of Mines 
and Metallurgy (still in El Paso) for a 
couple of years. 

Tearing himself away from El Paso, 
Arant journeyed all the way to the Uni- 
versity of Texas, Austin, where he man- 
aged a B.S. in Chemical Engineering— 
an idea realized. 


Dow Plant Experience 


His first job was in Tennessee East- 
man’s electromagnetic separation plant 
at Oak Ridge, Tenn., in 1944, when he 
left the University of Texas.: About the 
same time in 1945 he went to work for 
Dow Chemical Company at Freeport, 
Texas. Here, Arant says he went 
through “an extensive and _ intensive 
training program in process instrumen- 
tation, both in the shop and in the field.” 
In the engineering department, he 
worked as process control engineer on 
several major plant projects. 

In May of last year he moved to 
Tulsa and entered the employ of a ma- 
jor oil and gas company as assistant 
instrument engineer in the engineering 
and construction section. 

Before passing along further facts 
about Arant, we should like to call at- 
tention to what appears to be one of his 
pet subjects—special training courses 
for young engineers by the employing 
company. We agree with him and are of 
the opinion that such progressive com- 
panies double and triple the value of 
their young engineers, by putting them 
through an intensive training course at 
the beginning of their employment (in- 
struments and instrumentation, for ex- 
ample) that are an extremely important 
supplement to their engineering educa- 
tion. 

Despite his traveling, Arant likes to 
read, fish, and collect records. He is a 
member of the American Chemical So- 
ciety, Instrument Society of America, 
and a junior member of the American 
Institute of Chemical Engineers. Also, 
he has recently purchased a two-year 
subscription to the Petroleum Refiner. 








ery at Curacoa, Netherlands, West In- 
dies. The job required close coordination 
of engineering and purchasing in New 
York and field operations in Curacoa, 
and required a lot of air-commuting be- 
tween the two points. 

He organized and headed a natural 
gasoline division for Bechtel-McCone 
Company before becoming associated in 
September of 1947 with J. B. Gill Com- 
pany, Los Angeles, as a consultant and 
absorption specialist to render complete 
processing, engineering, and construction 
service in the field of natural gasoline 
recovery. 












J. B. ARANT 


Award to Thomas 


Dr CHARLES Allen Thomas, execu- 
tive vice president and*technical director 
of Monsanto Chemi- 
cal Company, St. 
Louis, has been 
unanimously selected 
to receive the 1948 
gold medal of The 
American Institute of 


Chemists. 
Dr. Foster D. 
Snell, president of 


the Institute, stated 
that the award is 
made in recognition, 
not only of Dr. 
Thomas’ work in the 
development of ato- Dr 
mic energy and his ‘ 
leadership in research, particularly in 
synthetic resins, but also for his admin- 
istrative ability and his encouragement 
of basic research. 

Presentation of the medal to Dr. 
Thomas will be made at the annual 
meeting of the Institute, in New York, 
on May 8. 

Dr. Thomas became Monsanto’s cen- 
tral research director in 1936, a direc- 
tor of the company in 1942 and vice 
president and technical director in 1945. 
Last year he was named executive vice 
president. His work has centered mainly 
along the line of synthetic resins from 
petroleum hydrocarbons, the formation 
of diolefins, olefins and aromatics by 
the pyrolysis of hydrocarbons, plastics, 
and the synthesis of various aliphatic 
compounds, 


Sunderland Named 


( aeee E. Sunderland, general 
counsel, has been named to the board of 
directors and executive committee of 
the Pan American Petroleum & Trans- 
port Company and other Pan American 
subsidiaries. His election fills the va- 
cancy on the board left by the late 
Buell F. Jones of Chicago. 





Thomas 
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McKee is Building Five New mi 
COMPLETE REFINERIES 7 





The McKee organization now has in 


progress for the Petroleum Industry five 


complete refineries, each involving diver- 


sified processing units, steam and power 


plants, service facilities and auxiliaries. 

















Refinery and Other Plant Construction 


Pusrase revisions are contained in this month’s 
“box score” detailing refinery and other plant con- 
struction projects. The “box score” first appeared in 
the September issue of PETROLEUM REFINER and since 
that time has become very popular. A number of sug- 
gestions have been received and these, together with 
other data sent in by readers, give promise toward 


the industry becomes advised as to its purpose and 


intent. 


Companies whose projects are not listed are urged 
to: )1 send in data on units not listed; 2) furnish de- 
tails which are missing in the current tabulation and 
3) report from time to time on progress of such work. 
Such. helpful cooperation will be very much ap- 


















































making the compilation more and more complete as preciated. 
b Daily Estimated Probable . . 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Agwi Pet. Corp.....| Fawley, Eng....| ............... 120,000 bbls. $140 million Projected SEER. - ( (* | CT ctesensiend son cbiticstclnebetscecimahee aie. 
American Repub- Silsbee, Texas Ge BONE Annona ccccccccb cll coccecceccpeccsl condcowsaccesbsll 0004-0004 200s >bmiesb eb Saemheo seen Suateenteustine Gasoline Plant 
lies Corp. Constr. Co, 
Atlantic Ref. Co....| Philadelphia, Pa.} Propane, lubes *| 3,800 bbls. §$(| .............-- Under Constr. Early '48 JUIK, Texaco | Badger, Atlantic] Badger, Lummus 
Wax Plant Kellosg & Kellogg At- 
Lummus lantic, Lauter 
instr. 
Atlantic Refg. Co.. .| Dallas, Texas 0 rr Creer eer Under Constr. "48 Ssticosicarcsss Atlantic Woblfeld 
Bareco Oil Co......| Wichita, Kans.. oe. desul. Re- | 7,500 bbls. $500,000 Under Constr. Early '48 Phillips Koch Eng. Co...| Koch Eng. 
orming 
Barnsdall Oil Co....| Benton, La. ee Per reer ree Lt a ere meres FP CT Lummus 
*Berry Asphalt Co..| Waterloo, Ark. | Lub Unit, Ex- BPG: |) BA did dubeuvccccdh cenesisvecssaus |, A eee ae eee at yrs er 
pand Asphalt 
facilities , . 
*Berry Asphalt Co.| Stephens, Ark. | Expand Asphalt | 2,000 bbls. = sf 6... eee] ce eee eee eee eee Mid "48 aid 
Facilities 
British Pet. Chem., | Grangemouth, Prey Perr errer re Proeee rere ok ern aen 
td. Scot/and 
™ California Oil | Rangely, Colo. | Gasoline Plant {| 25,000 gals. $3 million Under Constr. "48 Hudson Hudson 
ompany 
Caltex Pet. Maat- | Rotterdam, Crude Plant 20,000 bbls. $18 million Projected Early '50 McKee McKee 
schappij, N.V Holland . 
*Calumet Refg. Co..| Princeton, La. Modernization | 700bbls. $$$| ............... Under Constr. EE Se eee yee 
na of Lube Plant 
Carter Oil Co......} Billings, Mont...} Crude Cat Crk..| 30,000 bbls. $20 million Under Constr. 3rd Qtr. 1949 | ....... U.0.P.,8.0.D. | Fluor Corp. 
Carthage Corp.....| Carthage, Field | Gasoline Plant | 100,000 mef $3.5 million Under Constr, | Sem OP ape b acer Fudson Hudson 
Cees Hydrocol, | Brownsville, Tex.| Hydrocol.......| 64,000 mef $19 million Under Constr. 1948 Hydro-Res. Inc.,| ““cKee McKee 
ne. exaco 
*Champlin Refining | Enid, Okla. Phenol Lubricat-| 700 bbls. $300,000 Testing Kellogg Koch Champlin 
Co. ing Oil Extrac- 
tion 
Citeon Corp.!,.....}| L. Charles, La...| Lube Plant 6,000 bbls. $30 million Under Constr. | ......... Texaco, Max B. | Msx B. Miller | Lummus, Max 
Miller Lummus B. Miller 
Citeon 
Cities _— Oil E. Chicago, Ill | Modernize plant] .............. $18 million Under Constr. Late "48 Kellogg Kellogg Kellogg 
Co. (Delaware) ; oe ; 
Cities a Oil E. Chicago, Ill] | Laboratory | .............. $300,000 Under Constr. | Spring’48 | ........... Cities Service Sumner-Sollitt 
Co. (Delaware) 
Craniidetes Ref., | Haifa, Palestine | Crude Plant | | 124,000 bbls. | ...............] ceeeeens By 1950 a Lummus Badger 
td. ellogg 
*Consumer Co-oper-| Coffeyville, MEK Dewaxing | 2500 Bbls. $1.5 million Contracted 1949 Texaco Process Eng. Process Eng. 
ative Association Kansas | 
Continental Oil Co.| Billings, Mont. | Cat Cracking 7,500 bbls. $8.5 million Contract signed | 1949 .O.P. U.0.P.. J & L Constr. 
Continental Oil Co.| Denver, Colo. Crude, Cat Crk. | 7,500 bbls, * | $4 million Under Constr. Fall 1948 ary! Corp. & _ Oil Co., Lummus 
.O.P. ummus 
Continental Oil Co..| Sonora, Texas SS Oe re en eee ae ik'thrds 5. ies teieen it eahiied Brown & Root 
Creole Pet. Corp. Amuay Bay, Cat Cracking 4 60,000 bbls. $70 million Under Constr FOR sic ° Dacdacectbanndss ciiiak nsenalt cana 
Venezuela 
Creole Pet Corp.?...| Molata Field, ONE snc vcteedsochol katetsuNebhassell eubecdese 
Venezuela Repressuring | 
Plants 
Creole Pet. Corp.3..| El Roble Field, | Repressuring 
Venezuela 
*Eastern States Pe-| Houston, Tex. Cat Cracking, $300,000 U.O.P. U.O.P. Mason Bros., 
troleum Corp. Improvement Westheimer 
at. Poly 
Egyptian Govern- | Egypt NN ee a ee ee ee per Lummus Lummus 
ment 
Ethyl Corp. ..... Baton Rouge, La.| Mfg. Facilities $20 million Announce ment 
*Fen Tex. Ref. Co.5 are Asphalt Plant ne eeccosccovel a6$esdeccovsepel, eaGhil GABbRS chal dyaduasideied<icel euladisiecamniiceslnneee 
a. 
Gray-Wolfe Co.....| Montgomery Co.| Gasoline Plant $2 million Under Constr. Jan., 1949 O. L. Olsen O. L. Olsen 
Gulf Oil Corp... ...| Eunice, N. M. (4 Se pet es Fee serene or wnnr ere Hudson Hudson 
Gulf Oil Corp... ... Coane Co., Ten..| Gaseline Plent [| DACGD are | nn cei cece] coc ccccccccccccd sosnpeascees- 0+ i message preeiss ll swath cogpacissel saceashhesheeds 
Gulf Oil Corp......| Pt. Arthur, Tex Gem Poly- Under Constr. Early "48 Gulf-Phillips Badger, Lummus| Badger, Lummus 
erco 
Gulf Oil Corp......| Philadelphia, Pa.| Polyform | ............ Unter Constr. | ..onjs cade sic Gulf-Phillips Lummus Lummus 
Gulf Ref. Co.......}| Toledo, Ohio Crude Unit ee Under Constr. gs Sr epeeti es Hele Badger Badger 
*Otha A. Grimes. . — ee a ee ere eer een See cwedeccecedostoll Svddes>bval alee Pe i he ee 
a. 
*Hagy, Harrington | Hooker, Okla. Gasoline and 100,000 mef $2 million Under Constr July 1, '48 Pritchard Pritchard 
& Marsh LPG Recovery 
Hiwan Oil Co....... Arkansas DS, eee Dre Perry se) ee ee oe YP Petro. Eng. Petro Eng. 
Humble O & R Co..| Baytown, Tex...| Lube Plant $5 million Under Constr. Early '48 Texaco Badger Badger 
Humble O & R Co..| East Texas Gasoline Plant | .............. $2 million = | Peres peti = & Fish Eng. Corp. | ........+--.%+ 
Humble O & R Co..| Katy, Texas 5 — 19,000 bbls. $7 million ee eee ee ae Stearns-Roger 
xtraction 
Humble O & R Co..| Refugio, Texas | Gasoline Plant | 35,000 mcf $2.5 million Under Constr. 1948 Gaso. Plant 
*Imperial Oil, Ltd...| Montreal East, | Cat Cracker, Pees Under Constr. Early '48 BS 54 5 Pe ty 
Canada Cat Poly 
“Imperial Oil, Ltd...| Edmonton, Thermal-Crack- | 6,000 bbls. | ........ Under Constr. 
Canada ing, Crude Dist. 
Industrie Chimiche | Mantau, Italy | Crude ODM Evin cccvecciesp Oh cvakaderersicsifl nascnpscednnesg Ch sasccetes ten PUN asker etey eden. Sane ee 
Italiane Petroli 
Jefferson Chem. Co.} Pt. Neches, Tex.| Petro-chem | ...........+.-. Under Constr. ee . Dike’ Jefferson — Badger 
ummus 
Kanotex Refg. Co. . : 3 City, | Cat Cracking 4,200 bbls. $500,000 Contract let Early '48 Phillips Koch Eng. Koch Eng. 
ns. 
Magnolia Pet. Co...| Beaumont, Tex. | Lube Plant | ............. Under Constr. | Jan. 1, 1949 Texaco Lummus — 
Magnolia Pet. Co... a. Field, | Gasoline Plant | 90,000 mcf = |[._ -.. cece eee] cee e eee eeeeee Rohe"... « Pebndibsbemescs= ee pete ee 
_ exas 
137 


February, 1948—-A Gulf Publishing Company Publication 









































REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contracter 
*Magnolia Pet. Co..| Mamou, La. Gasoline Plant | 7,000 mef Sire atin oad . ee OS ee eee Brrr ees Gaso. Plant 
Fred M. Manning, | Stephens Co., Pressure - 20,000 mef $500,000 Contract let eee” Wad deecees bias Fish Eng. Corp. | ........ 

Ine. Texas Maintenance a ey 
McCarthyChem.Co.| Winnie, Texas a Cat | 5,000 bbls. $3 million gt Fea pep Phillips Fish Eng. Corp. | ............. 
Mene Grande..... West Guara, WUINS fw e nec ceneee] cocccccececeeee] covcccccccecece| ecccccccencnccel cocceccceccscrel sosscvecscesecel cocccccens 

Venezuela ~ } ce Ae 
Mid-Continent Pet. | Tulsa, Okla. Vac om. Cat | 45,000 bbls $8.5 million Contract let June, "48 Kellogg Kellogg Kellogg 
‘0. Cracking 
MonsantoChem.Co.| Texas City, Tex.| Rebuilding | .........-.+.+- $6 million C0 add a ae ih oe oe re Bellows Co., 
National Co-Op. McPherson, Cet Donal and 5,000 bbls. $400,000 Under Constr Late "47 Philli Koch E mon _ 

Ref. Assn. Kanes — Ref. Unit , ihe : ” nonin eumee 

Ohio Oil Co........ Robinson, Iil.. . . y= ae Cat 27,500 bbls. $15 million Under Constr. Late '48 U.O.P. McKee — Pritch- 
racking 

*Old Dutch Ref. Co.| Muskegon, Mich.| LPG Recovery | 3,400 gallons $45,000 ee a ek ne U.O.P. Old Dutch 

*Peteo Corperation.| Blue Island, Ill. | Skim. & Crkg. 10,000 bbis. . Under Constr. Early "48 BP eek : “ dibs a 
*Peteo Corporation.| Marrero, La. Skim. & Crkg 5,000 bbis Under Constr. | Early'48 | .............. Clark’s Clark's 
Petro Carbon, Ltd. | Partington, Eng | Cat Cracker, ES eee ee eS Pe ee eres Bint rae 
a  iilaarecnanin eccmantds Le tebe Sacmcemtee: acruuthie Cay x oh 
ee Gee, | Pectin, Wine. | Petre CRSMEGED | ..o 2.5 ccc ccc ceed coccccscccccceed sovcccscccseree! socccsccescccsos coccccnccceccos ecccccvcccesocel socccsees 
Petrol Terminals Texas City, Tex.| Cat } Consiior 0! Es PESTS ee oe a CO eR BeeOh Peponis:.  soitmne eae Cat. Constr. 
condition 

Petroleos Mexicanos! Salamanca, Mex. Gate, aol 30,000 bbls. $12 million Contract let 1949 U.0.P. McKee McKee 
racking 

Plomo Co.........| Neuces Co., Tex. Gasoline Plant | ..........0..00] ceeeeeeeeeeeees INE F tencsncavesacsS Gi vuksachadaceul keses<eteekel eusee 

Porto Marghera Rfg.| Venice, Italy Falarging GE Sis OSE EE Se PRET et A RE OREN CCEA BOT Beales A 

Pure Oil Co....... — Bluff, PE | © veetecustcsees $9 million SEEN En ccwceveccccess Texaco Lummus Lummus 

‘exas 
. —S and gptiene Field, | Gasoline Plant | 70,000 mcf =|, «eee eee ee eyes Constr.Appr’'vd | 10-1-48 =» |... eee eee J & L Constr J & L Constr 
exas 
Shell Chemical Corp.| Thornton, Eng. | Petro-chent Several millions | Under Constr. [| 2.00... 0.00.0 ee] ccc ccc ccc cue] cecceccecccecce) ceuceuceees 
Shell Chemical Corp.| Shell Haven, Petrochem «=—«_s[ nee c ccc ee] teeeenerccnces FaecdienikeebOk- canta beatoavvadl cade dbusicccll oncccis sess sdl ootekh. 
England 

Shell Chemical Corp.| Stanlow, Eng. Petro-chem Tn, CT TT CTT ere Perey ree lee 

Shell Chemical Corp.| Houston, Texas | Glycerine =| ..- -. eee ee eee Part $35 min Under Constr. | Early ‘48 subaiex eine wanmeebie Braun 

Shell Chemical Corp.| Shell Pt. Calif. | Syn. Ammonia | seveueeeecess is pepe on ee Early "48 ERIE RE Nuricer et at eee 

Shell Oil Co.......| Notrees, Texas | Gasoline Plant | 45,000 mef $4 million Under Constr. | March '48 waite. Brown & Root | Brown & Root 

Shell Oil Co. Houston, Texas | Lube Unit 2,800 bbls. $10 million Under Constr. | July '48 Texaco Lummus Lummus, Kel 

Shell Oil Co........| DenverCity,Tex.| Gasoline Plant | 24,000mef = =—=s_|_ .-- «+ - es eee Under Constr. Oe ee bere rte rit: a 

Shell Oil Co Yardon, Complete Refg. | ...........c.00] eeerereeececers Under Constr. | .............. Lummus ummus 

(Venezuela) Venezuela 

*Shell Oil Co. Norco, La. Ly ys PRATD Rf etc ccc cc ccceed cccccccsccces i Seer ree Shell Shell 
ing, As t Pit. 
*Sinclair Refg. Co...| East Chicago, Ill.| Crude Cat 55,000 bbls, | weno ee ee une Under Constr. | Early '48 Lummus Braun, 
Cracker, Poly Lummus 
Plant & Lube 
Treating 
*Sinclair Refg. Co...| Houston, Texas | Crude Still, Bar-| 30,000 bbls. | --.------ Under Constr. | ........ Fluor 
rel House, 
Grease Works. 
*Sinclair Refg. Co... Merous Hook, CosCracter, Poly 49,000 bbls, [wee eee ee eeeee Under Costr. gg EE LOT ee pene Braun 
" t, Vac. Sti 
Goseay-Veroum Oil | Paulsboro, NJ. Crude, ae Breer met $45 Under Constr. | Jan. 1, 1949 Texaco Badger Badger 
ant million 
Socony- Vacuum Oil | Casper, Wyo. | Cat Cracking | 7,500 bbls. yp $45 Under Constr. | Jan.1,1949 9 | ooo. cece cece ceca es 
ne. million 
Secon Vacuum Oil | E. St. Louis, Ill. | Thermal Cracker} 9,000 bbls. Part of $45 Projected PTD © 8 accncvevocccodd coecccuscguccedl Gare novus 
, Ine. & distillation million : 
Soro Vacuum Oil | Augusta, Kans. | Cat Cracking | 10,000 bbls. pa $45 Projected Jan.1,1949 | o.oo. Cat. Constr. Co.| Cat. Constr. Co 
ion 
Stanolind ¢ 0 &GCo.| Elk Basin, Wyo.| Gasoline Plant | 12,000 mef ee otewtenat Approved | oo. e cece ccc ec cece cu eees Stone & Webster| Stone & Webste 
Stanolind O & G Co.| Slaughter,Texas | Gasoline Plant | 90,000mef =| -- «+--+ + +s aes Approved =—s |: ww... eee Booen a _ 
Stanolind O & G Co. — Field, | Gasoline Plant | 150,000mef | ----.-.--- SE = kaeticccbvinedh mivsrncsaxsank J&L Constr. | J & L Constr. 
ansas . 
Stanolind 0 & G Co.| Hugoton Field, | Gassyn. Plant | 100,000 mcf = {| «+--+ -+-+ee ee EB Svccaducccceasel ancbiasicdon Hydro Res. Kellogg, Foster 
Kansas re ~ Stone 
te: 
Stanolind O & G Co. Hocking RID Skecconcsenccend 895606 0s ss ondseh Seeceeceesseusel concasctecnssdcf eevendesdsvcctel esvecesencesse@) eee. : — 3 ache 
exas 
Stanolind O & G Co. Higgeten Field, | Chemical Plant | 130,000Ibs./yr. | ----.--+-+---+- EE naeeareuda¥ecusd Soeastecadecass Badger Badger 
ansas 
Stanolind 0 & G Co.| Brownsville, Tex.| Chemical Plant | 130,000lbs./yr. | .-------------- ND ins cidindngusall covgabaSesenss Badger Badger 
Stanolind O & G Co.| Pettus, Texas Cycling Plant 159,000 mof [| wwe eee e ee eeees ec ee 0lté«*:«COW ink kn Wek J & L Constr. J & L Constr. 
Crenetes Oil & Ulysses, Kan. Gasoline Plant | 100,000 mcf. = | «eseeeeeeceeeee POE avcosnscvesccaal cavavavccuseekall cxancasadecvone ickxadankiotins 
‘Gas Co. 
Standard OilCo. | Sugar Creek, | Cat Cracking | 25,000bbls, =| «---- +--+. ++. B neseunancasonss EB ih sccxivierivceel Midas Kellogg 

(Indiana) issouri tate Lummus Kellogg, Lummus 
Standard Oil Co Whiting, Cat Cracking 0 Ee ee | vseeee rae OB gucctxvccVedsss 8.0.D. & Braun | Braun. 

(Indiana) Indiana 
Standard Oil Co. Linden, New Vac. Cat Crack-| 90,000 bbls. =| «+--+ eeeeeees Contract let CNB vn itcgrincverscs §.1.D. & Braun | Braun 

(New Jersey) Jersey ing, pipe stell 

coker 
Standard Oil Co. Baton Rouge, Lub. Vac. still, | 111,500 bbls. [| -------0--+0ee- Under Constr. | Early '48 Texaco Badger, 8.0.D., | Badger, Kellogg, 
(New Jersey) isiana Crude, Dewax, Braun, McKee,| McKee, Braun 
- ; Kell 
Standard Oil Co. Bakersville, Chude dist, Cat | 10,000 bbls. | $7.5 million Announced Mid "49 ee “ ee (SES |S eee 

(California) California Cracki ; 

*Standard Oil Co. | El Segundo, Cal.| Filling Plant $2-million rte. FB ee bss all ccnccscinccncd dl scsade 

(California) Modernization 

Oeeneane Oil Co oo se City, | Crude dist. unit | 25,000 bbis. $5 million Announced Cre i gee ee ae Bechtel 
ta’ 
Standard Oil Co Richmond, Grease, Wax 82,000 Ibs. $13 million Under Constr. Sept. "48 U.O.P. W. G. Peugh Barrett & Hilp, 

(California) (California) Plant, Dock Swinerton & 

| Facilities Walberg & Ben 
C. Gerwick Inc., 
| eee = of I 
Cunterd OU Co. | Lima, Ohio | Cat Cracking 16,000 bbls. | $10 million Contract let | Late "49 U.O.P McKee McKee 
(Ohio) 
Stora Kopparberg. .| Sweden | yo jaan. Spireiceep he Retell SUA61 1AkSk PA EED cig aw deen be will Bhs reddbke Kaba adcnbereacaned Lummus Lummus 
Sun Oil Co. Richland Parish, Gesnline e Plant FORD | eve vncccsccss NSD vin ctl cated phn inv echnke de OE wavdcsaessaneee Pet. Eng., Inc. 
Louisiana 
*Sun Oil Co. Marcus Hook, | | Lube, Wax, | a ie 
Pa. | Anti- Pollution | 
*Sun Oil Co, Anti-Pollution | . Dshse deh aehbdSRehreis ese owded evel wsawtntion ives wiaemnieds ml 
Project | 





Toledo, Ohio 
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REFINERY AND OTHER PLANT 


CONSTRUCTION (Continued) 








Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Sunray Oil Co..... Duncan, Okla. | Crude Plant CS” = Evecencchbancwhe Under Constr. Ee Famine oko r ee”. lS De 
*Taleo Asphalt & | Mt. Pleasant, Poly L.P.G. 26,800 mef $225,000 Under Constr. April 15, ’48 U.O.P. Taleo Taleo 
Refining Division | Texas Plant 
American Liberty 
Oil Co. 
The Texas Co......| Eagle Pt., New | Vac. still, Cat WS. | E ddjcdcacnatanee Contract let eeperee->  °- Warkesskadnessus Kellogg, Texaco Kellogg, Foster 
Jersey racking Wheeler 
The Texas Co...... Lawrenceville, Crude and Cat | 20,000 bbls. | ............... Announced ee st OR eee Foster Wheeler Kellogg, Foster 
Illinois Crackin, Wheeler 
The Texas Co......| W. Tulsa, Okla. | Crude and Cat | 30,000bbls. | ............... Contract let ei) | Bivebscdverveme Texas Co., Kel- | Kell Foster 
Cracking logg, Foster Wheeler 
The Texas Co...... Port Arthur, Lube addition Eee eee Under Constr. kL a See ers Mine e Texas Co., Fos- | Foster Wheeler 
: exas ter Wheeler 
Utah Oil Refg. Co. . = — City, Hepeed existing | 25,000 bbls. $2.5 million Announced Bae... PF ecctvocessccnned secnnencaustenee kvccereseanen 
ta efinery 
*Warren Pet. Corp..| Monument, Gasoline Plant | 2,500 bbls. Under Constr. ME OE wintacdecuwcios Warren Dresser Eng. 
N.M. Enlargement 
*Warren Pet. Corp..| Madill, Okla. Gaso. Plant SE eee ee oe Projected Jan. 1, 1949 Hudson Hudson 
Enlargement 
*Warren Pet. Corp..| Breckenridge, L.PG. Extrne | 1500bblen. 8 8=[ i... . 220 00s Under Constr. Jan. 1, 1949 Warren Warren 
exas tion 
*Warren Pet. Corp..| Holliday, Tex. —— Pro-| 2,500 bbis. Under Constr. Me BT. Tink ivccesnacs Warren Warren 
pane prod. 
*Warren Pet. ?- Maysville, Okla. | Gasoline Plant 8,000 bbls. ay i Under Constr. Jan. 1, 1949 Dresser Dresser 
Winnsboro Refg. Winnsboro, Tex. | Crude Plant 3,000 bbls. $175,000 Under Constr. =. ee eee.) UCSC Mid-Continent 
wet ae ‘| Big Lake, Texas | Gasoline Plant | 2,500 bbls. $2.6 million Under Constr. | July’48 | ............ Witeo Fish 
carbon Corp. 
*Witco Hydrocar- | Witco, Texas Cosbeiiieek 3 f oo. sck.. 5... Part of $3.5 Gites OE as 2S.R..1 FF. BS Fish Fish & Witco 
bon Corp. _ million si 
Wood River Oil & | Hartford, Illinois} Cat Cracki 8,500 bbls. $1 million Under Constr. Late "48 Phillips Koch Eng. Koch Eng. 
Refg. Co. gasoil, Cracking 
*Yacimientos Petro-| Sucre, Bolivia Crude Plant RE LN Se pre. Aer. eee ee Ae Sg: Foster-Wheeler | Foster-Wheeler 
liferos Fiscales 
Bolivianos 
*Yacimientos Petro-; Cochabamba, Topping & Re- | 5,000bbls. | .............. ee. eee Foster-Wheeler | Foster-Wheeler 
eee Fiscales, Bolivia forming Units 
olivianos 






































NOTE—Atlantic—The Atlantic Refining Co. _ Badger—E. B. Badger and Sons. _ Bellows—W. 8. Bellows Co. Braun—C. F. Braun Co. Cat. Constr.—Catalytic Con- 
struction Co. Clark’s—Clark’s Construction and es ~ Company. Dresser—Dresser Engineering Corporation. _ Fish .—Fish Engineering Corp. | Fluor—Fluor Cor- 
poration. Gaso. Plants—Gasoline Construction Co. —Houdry Co Hudson—Hudson Engineering Corp. ydro Res.—Hydrocarbon > ae Jefferson— 
Jefferson Chemical Co. J & L Constr.—Jones & Len ghlin’ Soolesten Co. ‘Koch Eng—Koch Engineering Co. Kellogs M. W. Kellogg Co. Leon Constr.—Leonard Construction 
Co. Lummus— The Lummus Co. Mason— Mason Brothers Construction Company. McKee—Arthur G. McKee Old Dutch Old Dutch ae a Phillipsp— 
Phillips Petroleum Co. Pet. Eng.—Petroleum Engineers, Inc. Pritchard—J. F. Pritchard & Co. Process Eng Engineers, Inc. er Man- 
ufacturing Co. Texaco—Texaco Development Co. Warren— Warren Petroleum Corporation. Westheimer Westheimer Rigging os and Heave Haul, Hauling rye ohfeld— 
Wohfeld Construction Co. 1 Jointly owned by Cities Service Oil Co. and Continental Oil Co. 2 Jointly owned with Pan —— os es P 3 Jointly owned with tepec Oil Co. 

cGee ndu 


* Joint project with Cities Service Oil Co., The Carter Cil Co., Sinclair-Prairie Oil Co., with Warren operating plant. 


* First appearance in tabulation 


Two Refining Plants 
Are Listed for Bolivia 


Construction of two refineries by 
Yacimientos Petroliferos Fiscales Bolivi- 
anos has been announced by Guillermo 
Mariaca, general manager of YPFB. 

At Cochabamba, YPFB will build a 
topping and reforming plant with a 
daily capacity of 5000 barrels. A 3000- 
barrel plant will be constructed at Sucre. 
Foster Wheeler Corporation will super- 
vise the construction of both plants with 
completion scheduled for early 1949. 

The Cochabamba plant will charge 
Camiri crude to the prospective topping 
unit. The crude will yield approximately 
63 percent of 47-octane gasoline which 
will provide the charge to the reform- 
ing unit. Ultimate products from this 
unit will be a 92-octane grade aviation 
gasoline, motor fuel, kerosine, diesel 
fuel, and a residual fuel oil. 


Socony Vacuum’s Mid-West 
Refinery Expansion Plans 


With completion of preliminary engi- 
neering, plans are under way for a re- 
placement and rehabilitation construc- 
tion program costing several million 
dollars at Socony-Vacuum Oil Com- 
pany, Inc., East St. Louis, Ill. Work is 
scheduled to start late this spring. 

Principal products manufactured by 
the refinery include gasoline, kerosine, 
and domestic and industrial heating oils. 
The building program will include a 
thermal cracking unit, a naphtha reform- 
ing unit, and a distilling unit to furnish 
crude-oil stock for an existing catalytic 
cracking unit. There will also be an 
improved loading terminal on the Mis- 


sissippi River as well as additional tanks 
for storage of crude and finished prod- 
ucts. 


Seeks Alcohol Plant for 
Study of Synthetic Fuel 


Secretary of Agriculture Clinton An- 
derson has requested the Senate Agri- 
culture committee for legislation author- 
izing the purchase of the war surplus al- 
cohol plant located at Muscatine, Iowa, 
for research work in the manufacture 
of synthetic alcohol from farm wastes. 

The Muscatine plant is now owned by 
the Reconstruction Finance Corporation 
and is one of the three large govern- 
ment-owned alcohol plants. 

Anderson stated in his letter to the 
Senate committee, “To develop new 
means of utilizing substantial quantities 
of farm commodities, as for example in 
alcohol motor fuel, it is considered es- 
sential to have use of a _ controlled 
plant operating on a large and strictly 
commercial scale such as would be af- 
forded by the lowa plant.” 


Humble Enlarges Plant 
At Kilgore, East Texas 


The casinghead gas plant of Humble 
Oil & Refining Company at Kilgore, 
Texas, is being enlarged to increase the 
production of propane by more than 40 
percent. Construction work on the plant 
is estimated to cost about $2 million. 
Fish Engineering Company, Houston, 
Texas, has begun work on the project 
and storage tanks and loading racks 
already have been completed. 

Production of the plant is 60,000 gal- 
lons per day of natural gasoline, propane 
and butane. 
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Synthetic Liquid Fuels 
Program Extension Seen 


A Senate public lands subcommittee 
late last month approved the long pend- 
ing request of the Bureau of Mines to 
extend the synthetic liquid fuels research 
program to June 30, 1952. An early Sen- 
ate vote on the measure is expected, 
approval of which would double the $60 
million cost limitation of the present 
program. 

The Department of Interior has plans 
for the construction of a _ Fischer- 
Tropsch demonstration plant at Louisi- 
ana, Mo., at a cost of between $3 and $4 
million. Funds used in the construction 
of the plant will be made available from 
the synthetic liquid fuels research pro- 
gram appropriations. 

The plant will be the first of its kind 
to be built by the government and will 
have a daily capacity of from 50 to 80 
barrels of primary Fischer-Tropsch 
products. 

A coal hydrogenation plant with a 
daily capacity of 200 barrels of gasoline 
will also be located at the Missouri ord- 
nance works as a part of the program. 


Kansas Gasoline Plant 


Construction will be started within the 
next 60 days on a gasoline plant near 
Ulysses, Kansas by Stanolind Oil and 
Gas Company. 

Designed to process 100,000 mcf of 
gas a day, the plant will produce 26,000 
gallons of gasoline and LPG. Residue 
gas will be sold to Cities Service Gas 
Company. 

Completion is scheduled for fall of 
this year. 
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The size of a refinery measured in barrels per day capacity 
is one thing. Its competitive ability . . . its flexibility of product 
and adaptability to changing market requirements is another. The latter 


makes the difference between just refining and big business. 


Taking advantage of Universal’s facilities . . . of Universal 
research, engineering, processes and service. . . many refineries 
of moderate capacity have become big business operations. These 


refineries, UOP licensees, have found big business to be good business. 


Why not follow the example of these licensees . . . and find 


out what Universal means to the smaller refinery. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. CHICAGO 4, ILLINOIS, USA, 
LABORATORIES: RIVERSIDE, ILLINOIS 
Universal Service Protects Your Refinery 
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Britai 


- the year 1948 approximately 80 
million barrels of gasoline will be re- 
quired by the countries of the sterling 
area. About 30 million barrels of this 
total will be bought from American 
companies distributing in the sterling 
area, and between 4 and 8 million barrels 
will be bought from the U.S.A. British 
oil compames, whose total production 
will be 68 million barrels will distribute 
about 50 million tons of gasoline in the 
sterling area and export between 20 
and 25 million barrels to hard currency 
areas. 

Vast schemes are under way to in- 
crease the proportion of sterling oil, 
which involve not only the development 
of oil production in British-controlled 
oilfields but also the erection of refin- 
eries in the United Kingdom and other 
sterling countries. The British Govern- 
ment White Paper just published on 
“Capital Investment in 1948” announces 
an extensive program for establishing 
oil refineries in the United Kingdom 
with a total handling capacity of 170 
million barrels a year and at an esti- 
mated expenditure of nearly $400 million, 
including some $250 million on plants of 
all kinds. 

Britian’s Decision 

This is a remarkable decision for the 
British government to have made in 
view of the retrenchment that is now in 
force on most other capital investment 
schemes and shows that the govern- 
ment has taken into account the large 
savings in dollars that will result from 
the ultimate switch-over to home refin- 
ing, as well as from the establishment 
of a valuable domestic petroleum chemi- 
cals industry. 

The completion of the program may 
take longer than was originally expected, 
due to the shortage of steel in England. 
To a certain extent it may be possible to 
substitute steel equipment produced in 
the U. S., but here again there are 
exchange difficulties coupled with the 
question of steel availability in America. 

The government has reserved its final 
approval of the details of the refinery 
building. program until what it calls a 
realistic building and plant production 
scheme have been worked out. 

This decision, coupled with the nat- 
ural reticence of the oil companies to 
disclose their plans while the Petroleum 
Board still exists and competitive adver- 
tising is still impossible, prevents dis- 
closure of detailed information at this 
stage. However, a number of projects 
have been announced in both refinery 
expansion and petroleum chemicals 
plants, which are summarized below. 

The expansion of the Anglo-American 
refinery at Fawley (Hants) is the larg- 
est of the new refinery projects so far 
announced, It is proposed to expand the 
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in’s Plant Construction 
rogram Keeps Pace 


E. N. TIRATSOO, London 


AGWI subsidiary’s plant from its pres- 
ent capacity of 4,584,000 barrels a year 
to 23 million barrels a year, at a cost 
of some $140 million. Discussions last- 
ing nearly a year with various govern- 
ment departments have now resulted in 
the final approval of the project by the 
Ministry of Town and Country Plan- 
ning, so that a start can now be made. 

Anglo-lranian is planning great ex- 
pansions in its refineries at Llandarcy 
(Wales) and Grangemouth. The capa- 
city of the Llandarcy refinery, controlled 
by National Oil Refineries, Ltd., an 
AIOC subsidiary, is to be tripled to 
about 20,500 barrels daily. In addition, 
extensions are being carried out to en- 
able 3.5 million barrels of fuel oil to be 
imported and distributed. The expansion 
aims principally toward installation of 
modern plant for the increased produc- 
tion of lubricating oils and waxes, and an 
extension of the range of these products 
so as to include heavy-grade lubricating 
oils and high melting point waxes. Capi- 
tal expenditure envisaged is about $36 
million, and there will be a large in- 
crease in production of bottled gases. 

The AIOC Grangemouth refinery is 
controlled by the Scottish Oils, Ltd., 
subsidiary. Built in 1920 it was extended 
in 1930. It is now proposed to enlarge 
and modernize the plant by the installa- 
tion of new distillation, thermal reform- 
ing and catalytic cracking units. The 
refinery will treat Middle East crude 
oils and annual production will be 1,827,- 
500 barrels of gasoline and 2,500,000 bar- 
rels of heavy fuel oils. 

Grangemouth also will be the site of 
a new petroleum chemicals plant de- 
scribed below. 


Shell’s Plans 


The Shell Trading and Transport 
Company plans a new_ refinery de- 
scribed as the largest in Europe, in the 
Shell Haven-Thames Haven area east of 
London. An agreement has been an- 
nounced between the Shell and London 
and Thames Haven Oil Wharves, Ltd., 
which owns extensive tankage capacity 
and deep-water anchorage within 25 
miles of London, whereby the Shell will 
buy 700 acres of land on which the new 
refinery will be constructed. 

Various other refinery building 
schemes are under discussion. The latest 
report, as yet unconfirmed, suggests that 
a refinery will be built on Tyneside on a 
46-acre site near Northumberland Dock. 
Meanwhile, rehabilitation of the Socony- 
Vacuum plant at Birkenhead, near Liver- 
pool, has resulted in the increased an- 
nual production of 10-12 million pounds 
of grease and 35,000 barrels of com- 
pounded oils. 

Apart from increases in refinery build- 
ing, a substantial petroleum chemicals 
industry is in course of development in 
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Britain. The Shell Company alone plans 
to save some $4 million yearly by this 
new enterprise. They are erecting a new 
petroleum chemicals plant at Thornton- 
le-Moors, Cheshire, for the annual manu- 
facture of about 24,000 tons of chemicals 
from petroleum, The plant, which is 
scheduled to start operating in 1948, 
will cover an area of 85 acres. Imported 
crude will be used and a wide range of 
solvents will be produced. In addition, 
the existing plant at Shell Haven, Es- 
sex, is to be enlarged to produce 30,- 
000 tons of insecticides, fungicides and 
other agricultu:al products from petro- 
leum, Shell’s specialized refinery at Stan- 
low on the Manchester ship canal also 
will be extended. This plant will at first 
have a yearly output of 24,000 tons of 
sodium higher alkyl sulphates for use 
as detergents and wetting agents in 
domestic and industrial use, and the 
output will subsequently be raised to 
50,000 tons per year. 


Chemical Field, Too 


Anglo-Iranian also has entered the 
petroleum chemicals field. A joint com- 
pany named British Petroleum Chemi- 
cals, Ltd., has been formed by Anglo- 
Iranian and Distillers Co., Ltd., for 
manufacturing chemicals from _petro- 
leum. 


It is expected that the new plant will 
be erected adjacent to the existing 
Grangemouth refinery and that some 
90 percent of the new equipment needed 
will be built in Britain. The petroleum 
chemicals plant, together with the refin- 
ery expansion project, will involve a 
capital outlay of some $50 million. 

Manchester Oil Refinery, Ltd., an in- 
dependent concern operating in the 
Manchester area, has several petroleum 
chemicals plant projects under way. A 
subsidiary, Petrocarbon, Ltd., will pro- 
duce the full range of aromatic hydro- 
carbons from an essentially non-aromatic 
naphtha or gas oil stock. A factory is 
being built at Partington, near Man- 
chester, which will handle an_ initial 
yearly throughput of 350,000 barrels 
charging stock, and will later be ex- 
panded to process 700,000 barrels per 
annum, The plant is scheduled to be 
operating early in 1949. 

Operations of Petrocarbon, Ltd., will 
be integrated with Petrochemicals, Ltd., 
the other Manchester Oil Refinery sub- 
sidiary being developed on an adjoining 
site for the manufacture of petroleum 
chemicals from M.O.R oils. A full-scale 
plant is also under construction for the 
manufacture of a petroleum-derived de- 
tergent wetting agent in the form of a 
fine powder, called “petrosol.” The plant, 
to come into operation shortly, will have 
production equivalent to 7000 tons an- 
nually of conventional soaps. 
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HOW TO— 


Drain Compressor Scrubber 


By Liquid Level Control 


“ 
C ASINGHEAD gas enters the com- 


pressors in the Vanderbilt plant 


of 


Magnolia Petroleum Company through 


24-inch lines and an inlet gas scrubber 
at less than atmospheric pressure, ap- 
proximately 10 psia. To prevent liquid 
carry-over to the compressors, the large 
volume of gas, 27.5 million cubic feet 
daily, flows through a horizontal inlet 
gas scrubber, which was designed and 
installed at the time the plant was built. 
A condensate receiver drum is located 
beneath the scrubber and is equipped 
with a liquid level instrument, which is 
arranged to route any liquid accumulated 
to the plant blowdown system. As fur- 
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Diagram showing operation of the inlet gas scrubber condensate drain system used by Magnolia 

Petroleum Company. The scrubber operates at 10 inches mercury vacuum. Condensate is forced 

from the drum by gas at 15 psig pressure from the first stage scrubber. Gas flow is controlled 
by the three-way valve actuated by the liquid level instrument. 





Horizontal inlet gas scrubber. Condensate drum is located below scrubber and liquid level in- 
strument. Suction header is 42 inches in diameter. 


ther protection an emergency high level! 
alarm and compressor shut-off system js 
installed on the inlet drum proper. 
The system is shown in the accom. 
panying sketch. Inlet gas enters the 
scrubber at each end and leaves through 
top outlets connected to a 42-inch com- 
pressor header. Liquid separated from 
the gas flows by gravity from the bot- 
tom connection of the scrubber through 
a swing-type check valve to the con- 
densate receiver drum. A three-way con- 
trol valve is so connected that a low 
liquid level in the condensate receiver 
will open a line between the vapor spaces 
of the scrubber and the receiver drum 
to equalize the pressure in the two ves- 
sels and allow any liquid that accumu- 
lates in the scrubber to flow down into 
the’ receiver. When liquid in the con- 
densate drum reaches a predetermined 
safe-operating level, the liquid level con- 
trol instrument actuates the three-way 
valve to close the line to the scrubber 
vapor space and open a line to a source 
of gas at higher pressure, the first stage 
compressor scrubber. In this position 
gas from the 15 psig first stage scrubber 
forces accumulated liquid from the con- 
densate receiver through a second check 
valve into the closed drain system of 
the plant. Liquid from the drum cannot 
be forced back into the inlet scrubber 
due to the check valve in the drain line 
When the liquid level has been low- 
ered to a predetermined lower limit, the 
three-way valve moves to the original 
setting and the cycle is repeated, with 
the gas used to blow down the conden- 
sate drum exhausting into the _ inlet 
scrubber through the three-way valve 
As a further and additional safeguard 
for the compressors, the inlet scrubber 
is: equipped with a liquid level control 
instrument operating an alarm and a 
cut-out on the magnetos of the com- 
pressor engines. If the condensate drum 
control system for any reason does not 
function properly and the liquid level in 
the inlet separator rises too high, the 
controller will sound the alarm and shut 
down the compressor before the level 
increases to the point that liquid would 
be carried into the compressor cylinders. 
A similar method for safe-guarding 
the compressors from high liquid levels 
in an emergency is employed on the first 
stage scrubber. A conventional boot ac- 
cumulator and liquid level control re- 
places the condensate drum and special 
control system inasmuch as this sepa- 
rator is under pressure. 


HOW TO— 


Prolong the Useful 
Life of Ropes 


Tue practice of taking care of exist- 
ing material to prolong its useful life 
is not only sound economics but stern 
necessity in these days of shortages and 
inferior quality of materials. Ropes pla) 
an important part in refinery maint« 
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Barrel Prolongs Life of Rope 


nance. The warehouseman has the job 
of keeping the ropes in good condition 
while in the warehouse. But while in 
use on the job the case is different. Often 
they are left laying around on the 
ground to become caked with mud or 
oilsoaked. They are tripped over and 
become a safety hazard in general. 

To eliminate such conditions, Root 
Petroleum Company at its El Dorado, 
Arkansas refinery utilizes a sheet metal 
barrel not only to store the ropes when 
they are in use but also while on the 
iob. 

The barrel is made of light weight 
sheet metal. The top is in two sections, 
each section hinged to the barrel rim 
and overlapping in the center. Corre- 
sponding holes in each section allow the 
rope to be fed in or pulled out as needed. 
Handles on the side of the barrel make 
it easy to transport from one place to 
another. 

Ropes protected in this manner are 
in excellent condition after ten or more 
years of service. 


HOW TO— 


Devise Needle Valve 
Position Indicator 


Neitis valves find frequent use as 
throttle valves for controlling very low 
flow rates in a refinery. The exact po- 
sition of the needle in regard to the 
opening of the valve, for the most part, 
is an enigma to everyone except the 
operator that set the valve originally. 
To eliminate this doubt an operator at 
the Root Petroleum Company’s refinery 
in El Dorado, Arkansas, devised a valve 
position indicator by using a sprocket 
and chain assembly which indicates ex- 
actly how many rounds or portion of a 
round that the valve is open. 

Two sprockets, one mounted on the 
valve stem, the other on an indicator 
board, are linked together by a con- 
tinuous chain. A marker is attached to 
the chain and as the valve is opened 
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HOW TO— 


Install Yoke Block 
To Prevent Valve Failure 


Ox OUTSIDE-stem and yoke-type 
valves the bushing is inserted into the 
yoke from the bottom of the yoke. The 
upper end of the bushing is threaded 
to receive the yoke nut which holds 
the bushing in place. When a valve is 
opened considerable pressure is exerted 
upon the yoke nut. If the valve becomes 
frozen it is possible to exert sufficient 
pressure to shear the yoke nut. After 
shearing, the bushing is free to travel 
down through the yoke and further at- 
tempts to open the valve become use- 


less. Should the valve be on a main 




































Needle Valve Position Indicator. 


the marker travels through a definite 
distance for the number of rounds or 
fraction thereof. Simple calibration 
marks on the indicator board tell at a 
glance the exact position of the needle 
and to what degree the valve is open. 





Detail of Yoke Block Installation. 





















line operations have to be curtailed until 
the valve is repaired. 

To eliminate this possibility, W. A. 
Ward and J. E. Hall at the Baytown 
refinery of Humble Oil & Refining Com- 
pany placed a steel block, clamped to 
the yoke with a U-bolt and installed 
tightly against the yoke bushing. In this 
position the block serves as a stop for 
the yoke bushing permitting the valve 
to be. opened and remain in operable 
service even though the yoke nut has 
been sheared .off of the yoke bushing. 


HOW TO— : 


Handle Small Sections 
Of Fabricated Piping 


Ix THE Houston refinery of Shell 
Oil Company, pipe shop workmen util- 
ize a small two-wheeled “dolly” for 
handling small sections of fabricated 
piping and fittings. The tool serves as a 
quick means of transporting fabricated 
sections to process areas where they are 
to be used. Because of its small size it 











can be pulled into areas inaccessible to 
motor trucks and thus frequently avoids 


the necessity for workmen to carry 
materials to a job site by hand. 
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now to—Provide Access to Manifold Valves in Gasoline Plant 


A LL gas headers and piping involving 
the compressors in the Vanderbilt plant 
of Magnolia Petroleum Company are 
above ground and are clamped to con- 
crete piers to prevent and damp vibra- 
tion. The four stages of compression 
required in operating the plant have re- 
sulted in a maze of piping. Obviously, 
control valves located at random through 


HOW TO— 


Set Up Branched Line 
At Pump as Manifold 


~. 

So THE stillman, or pump operator 
in a gasoline plant can switch the flow 
of a product handled by a single pump 
to different destinations, quickly and 
without loss of time, a branched mani- 
fold at the discharge of the pump has 
proved invaluable. 

The discharge pipe is connected to the 
flange of the pump outlet with pre- 
formed welding fittings being used to 
obtain three different discharge lines as 
well as the “pop” line back into the suc- 
tion. Gate valves are set in bolted flanges 
as near the case of the pump as practi- 
cable so the operator can reach any ol 
them easily without moving from the 
pump area 
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Plant walkway affords easy access to manifold valves 


this manifold would. be extremely inac- 
cessible. (See photograph above.) 

To provide maximum access to the 
control valves in the intake and dis- 
charge lines outside the compressor 
house, the valves were located in a 
straight line parallel to the compressor 
house. A steel walkway complete with 
guard rails was built the length of the 
compressor house over and across the 


Manifold on gasoline 

pump enables opera- 

tor to change disposi- 

tion of product without 
loss of time. 








inlet and discharge lines to the com- 
pressors. Each valve stem was provided 
with an extension to bring the hand- 
wheel up to a convenient level for the 
operator. Additional walkways at inter- 
vals connect the compressor house with 
the control valve walkway, so that an 
operator can walk from the engine al- 
most directly to the control valves he 
desires to open or close. 


Items (with photos or sketches) for the “How To Do It” Section are 
invited by the editors of Petroleum Refiner. 


Exchange your idea for a check! 
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Petersen Elected Head 
of California Standard 


R. G. Follis, president of Standard 
0il Company of California since 1945, 
hag been named to a new office of vice 
chairman of the board of directors. He 
is succeeded as president by T. S. Peter- 
gn, vice president and director. 

Follis, a graduate of Princeton Uni- 
yersity, began work with Standard of 
(alifornia in 1924 at its Richmond refin- 
ey. After service both in Bakersfield 
amd El Paso, he returned to San Fran- 
isco in 1932, and in 1940 was made 
general manager of the manufacturing 
department. He was elected to the board 
in 1942 and advanced to the presidency 
in 1945. - 

Petersen’s career with the company 
started in Portland, Ore., and had been 
largely identified with marketing activi- 
ties prior to becoming manager of the 
employe relations and personnel depart- 
ment in 1938. Later he was general man- 
wer of sales, and in 1942 was elected to 
the board. Since then he has been asso- 
dated with general administrative du- 
lies in the company. 


History of PAW Appears 
In Attractive Book Form 


“The History of the Petroleum Ad- 
ministration for War, 1941-1945,” has 
been published to tell the definitive story 
fone experience in government-indus- 
ry cooperation, its successes and fail- 
ies. It is the story of the wartime 
achievement in petroleum and of the gov- 
tmment-industry partnership through 
which the supplies of petroleum prod- 


com- 
ovided 
hand- 


or the cts for the machines of war and the 
inter- war-expanded civilian economy were 
e with naintained. 

hat an The history details the development of 
ine al- PAW, its relationships with other fed- 
ves he ral and state agencies, Congress, and 


oreign governments; and it traces the 
volution of the cooperative pattern of 
which President Truman said: “I have 
en impressed with the great contribu- 
tion of government-industry cooperation 
nthe success of the war petroleum pro- 
gram.” 

Activities of all branches of the petro- 
lum industry from research to distribu- 
tion, both at home and abroad, are de- 
scribed. Forty charts and a like number 
of photographs provide a quick sum- 
mary of the principal problems and how 
they were met. 

The history is a candid appraisal of 
the war petroleum operation—written, 
reviewed, and criticized by men who 
took part in it. It is fully documented by 
lootnotes and appendices. 

The, book, 463 pages, bound in cloth, 
may be had from the Superintendent. of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C., for $3. 





Monsanto Promotes Scott 
Milton J. Scott, of Springfield, Mass., 


so | las been famed assistant director of 
research of Monsanto Chemical Com- 
pany’s Merrimac Division. A research 

| chemist or group leader at Monsanto’s 
Plastics Division in Springfield since 


~) 
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1942, Scott will direct and supervise tex- 
tile research and application at Merri- 
mac headquarters in Everett, Mass. 


Meetings 

February 

15-19—American Institute of Chemical 
Engineers, regional meeting, 
New Orleans. 

March 

1- 4—American Society Mechanical 
Engineers, Spring Meeting, New 





Orleans, St. Charles Hotel. 

1- 5—American Society for Testing 
Materials, committee week, 
spring meeting, Washington, 
D. C., Hotel Statler. 
| 9-10—-Commercial Chemical Develop- 
| ment Association, annual meet- 
| ing, New York, Roosevelt Hotel. 

24-26—Natural Gasoline Association of 

America, annual convention, Ft. 
Worth, Texas Hotel. 


24-26—API. Mid-Continent Spring 
Meet, Wichita, Kans., Broad- 
view Hotel. 

April 


5- 7—Western Petroleum Refiners As- 
sociation, annual’ meeting Gal- 
veston, Galvez and Buccaneer 
Hotels. 

5- 8—National Association of Corro- 
| sion Engineers, annual confer- 
ence-exhibit, St. Louis, Jeffer-~ 
son Hotel. 
14-16—-API, Southwestern Swvring Meet, 
San Antonio, Plaza Hotel. 
-Industrial Accident Prevention 
Associations, Annual Convention, 
Toronto, Royal York Hotel. 
19-21—-American Society of Lubrication 
Engineers, annual convention, 
Buffalo, Stetler Hotel. 
21-23—-National Petroleum Association, 
Cleveland, Hotel Cleveland. 
26-27—Independent Petroleum Associa- 
tion of America, Wichita Kans, 


19-20 


28-30—Liquefied Petroleum Gas Asso- 
ciation, annual convention, Kan- 
sas City. 

May 

4- 5—American Gas Association, Nat- 
ural Gas Department, Houston, 
Rice Hotel. 


6- 7—API Pacific Coast Spring Meet, 
Los Angeles, Biltmore Hotel. 


9-12—-AIChE Regional Meet, Cleve- 
land, Hollenden Hotel. 

10-13—API Division of Refining Mid- 
Year Meet, Philadelphia, Ben- 


jamin Franklin Hotel. 
15-22—International Petroleum Expo- 
sition, Tulsa. 
24-26—American Gas Association, joint 
production and chemical confer- 
ence, Asbury Park, N. J., Berke- 
ley-Carteret Hotel. 
27-28—Natural Gas & Petroleum Assn. 
of Canada, Niagara Falls, On- 
tario, General Brock Hotel. 
31—Gas Technology Short Course, 
Texas A. & I. College, Kings- 
ville. 
31—tto June 6—Liquefied Petroleum 


Gas Assn. annual convention 
and trade show, Sacramento, 
Calif. 


June 
7-11—Pittsburgh International Confer- 
ence on Surface Reactions, Mel- 
lon Institute, Pittsburgh. 
21-25—-American Society for 
Materials, annual meeting, 
troit, Book-Cadillac Hotel. 
30—to July 2—-API, Eastern Spring 


Testing 
De- 


Meet, White Sulphur Springs, 
Va., Greenbrier Hotel. 
September 


and Exhibit, Philadelphia, Con- 
vention Hall. 

15-17—Natioual Petroleum Assn. meet- 
ing, Atlantic City, Hotel Tray- 

| more, 

October 

11-13—National Lubricating Grease In- 
stitute, annual convention, Chi- 
cago, Edgewater Beach Hotel. 

November 

29—to Dec. 4—18th National Expo- 

sition of Power and Mechanical 
Engineering, New York, Grand 
Ceatral Palace. 


| 13-17—Third Instrument Conference 
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frHeE MONTH IN THE INDUSTRY 


Nichols Named Refining 
Vice President of Bapco 


Howard B. Nichols has been elected 
vice president in charge of refining of 
The Bahrein Petroleum Company Ltd. 
(Bapco). He also 
has been named as- 
sistant vice president 
in charge of refining 
of California Texas 
Oil Company, Lim- 
ited, effective No- 
vember, 1947. 


Nichols has been 
engaged in petro- 
leum refining since 
1923, immediately 
after his graduation 
from Stanford Uni- 
versity with a degree 
in engineering. Dur- 
ing the early thirties, 
he specialized in cracking processes, and 
for seven years was in charge oi all 
plant and laboratory research and de- 
velopment work on cracking and related 
refining processes. He assisted in the de- 
sign of the Bahrein refinery and be- 
came Bapco’s manager of research and 
development in January, 1938. In 1944 
he was elected assistant vice president 
of the company. 





Nichols 


Stone & Webster Acquire 
E. B. Badger & Sons Firm 


Stone & Webster, Incorporated, last 
month acquired E. B. Badger & Sons 
Company “for the purpose of expand- 
ing the engineering and construction 
activities of its subsidiary, Stone & 
Webster Engineering Corporation, in 
the process and industrial fields,” accord- 
ing to Whitney Stone and Erastus B. 
Badger, presidents of Stone & Webster, 
Incorporated and E. B. Badger & 
Sons Company, respectively. While the 
amount involved was not stipulated, it 
was indicated that the transaction was 
consummated on a cash basis. 


E. B. Badger & Sons Company orig- 
inated more than 100 years ago in Bos- 
ton, where its head offices are presently 
maintained. The company has for many 
years held a prominent position in the 
process engineering field and currently 
lists among its clients both here and 
abroad many large concerns engaged 
in the refining of petroleum and petro- 
leum products and in the manufacture 
of chemicals. Erastus B. Badger, presi- 
dent, is the grandson of the founder of 
the business. 

The Stone &- Webster organization 
was originally formed in 1888, and is 
engaged in engineering and construction 
operations, advisory services to public 
utility and industrial clients and invest- 
ment banking activities. Stone & Web- 
ster Engineering Corporation has many 
important accomplishments in the 
power and industrial fields. 

The Badger and Stone & Webster 
organizations will at least for the time 
being continue to operate as individual 
entities, it was explained. However, the 
technical ability and experience of both 
organizations will be directed toward 
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And you save on steel-work, too, by using 
LIGHTWEIGHT B&W INSULATING FIREBRICK 








B&W REFRACTORIES PRODUCTS 


BaW 80 FIREBRICK * B&W JUNIOR FIREBRICK 
B&W 80 GLASS TANK BLOCKS + B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 


OTHER B&W PRODUCTS 


Stationary & Marine Boilers and Component Equipment 
Seamless & Welded Tubes... Pulverizers 
Pressure Vessels... 


Chemical Recovery Units... 
Fuel Burning Equipment... 











pte 





Saving steel reduces first cost, lets you stretch your avail- 
able supply. Furnace designers and builders are making 
substantial savings in supporting steel-work and founda- ‘ 
tions by lining process furnaces with B&W Insulating I 
Firebrick—for B&W IFB weigh considerably less than 
ordinary firebrick. They are the lightest of all insulating 





firebrick. I 

Light weight B&W IFB are the key to other important ; 
cost-savings too. Because of their low heat storage capacity 
and high insulating value, they enable furnaces to respond r 


more readily to temperature changes, affording better 
quality control. Heating-up and cooling-off periods are r 
shortened. Fuel consumption is reduced, and there is far 
less refractory maintenance and much greater furnace 
availability. 

Your local B&W Refractories Engineer will be glad to 
show you how B&W Refractories products may contribute 
to lower first cost and greater overall production efficiency 
in your furnaces. 


BABCOCK 
« WILCOX 


ACTOn, ih. WIkCOox co. 


$s: Div 
WORKS © istry ST, tog 
. RK 6. wy 













FR 
GENERAL o Frice 





TA, Ga, 





Petroleum Refiner—V ol. 27, No. 2 








ICK 








int 


ity 
nd 
er 
re 
ar 
ce 


Vo. 2 











THE Monts Ca 


offering broader and more comprehen- 
sive services to their respective clients, 
officials said. 


Hanford Named Head of 
Kellogg’s Research Work 


The M. W. Kellogg Company, has 
appointed Dr. W. E. Hanford, scientist, 
to the company’s newly created post of 
director of petroleum and chemical re- 
search. Dr. Hanford joined Kellogg in 
October, 1946. Previously he was direc- 
tor of research for General Aniline & 
Film Corporation. 

Originally confined to one or two 
basic fields, the research activities of the 
Kellogg company have expanded until 
today “they encompass virtually the 
whole gamut of chemical science,” Presi- 
dent H. R. Austin said. These now are 
being coordinated under the over-all di- 
rection of Dr. Hanford, who will have 
charge of all of the company’s laboratory 
work both at Jersey City and as ex- 
panded by university fellowships. 

Dr. Hanford has been prominent in 
many fields of research, particularly in 
the polymerization sciences, acetylene 
and ethylene chemistry, homogeneous 
catalysis and general organic synthesis. 

Under a University of [Illinois fel- 
lowship he worked with Dr. Roger 
Adams and later contributed to Dr. 
Adams’ work, “Organic Reactions.” Fol- 
lowing this, he spent seven years with 
E. I. du Pont de Nemours & Company, 
first as research chemist and later in 
a supervisory capacity. 


Standard Company Name 
Now fo Include ‘‘Esso”’ 


The name of Standard Oil Company 
of New Jersey has been changed to 
Standard Oil Company, M. J 
Rathbone, company president, announced 
January 27. 

The change was made to give formal 
recognition to the close association which 
has developed in the public’s mind over 
a period of years between the corporate 
name of the company and its Esso trade- 
mark, it was explained. 

“The trade-mark Esso—first used in 
1925 as the brand name for our premium 
motor fuel—has been given to more and 
more of the company’s products until 
today it is the name under which our 
products are sold for many uses,” Rath- 
bone said. “Its acceptance by the public 
has been so great that Esso has been 
practically synonymous with the cor- 
porate name of the company.” 


E sso 





Somogyi Gets Post 


Erwin G. Somogyi has been appointed 
to the newly created position of assist- 
ant director of research of the plastics 
division of Monsanto Chemical Com- 
pany, Springfield, Mass., in charge of 
process development. 

Somogyi will report to the plastics 
division’s director of research, Dr. 
Nicholas T. Samaras. He will be in 
charge of pilot plant operation, small 
product manufacture, mechanical devel- 
opment and research engineering. 





Esso Research Laboratory Is Dedicated 











Laboratory building at Esso’s Baton Rouge refinery. 


Along with the rest of the industry, 
Standard Oil Company of New Jersey 
and its affiliates are intensifying their 
research activities in all fields of petro- 
leum, from the improvement of major 
consuming products such as gasoline 
and lubricating oils, to the conversion 
of coal and natural gas into liquid fuels 
and development of new fuels for jet 
propulsion. 

This was evidenced last month with 
dedication ceremonies opening a new 
Esso laboratories building, located at 
Baton Rouge within the refinery of the 
Louisiana Division of Standard Oil 
Company of New_Jersey. The new build- 
ing here and others to be completed 
soon in Linden, N, J., for Standard Oil 
Development Company, central research 
organization for Standard Oil Company 
(New Jersey), will put the company’s 
experimental petroleum facilities among 
the most modern and extensive in the 
world. 

The new Baton Rouge building is the 
first of several units planned. It is two 
full stories in height and includes a third 
floor for housing service facilities. As 
headquarters for laboratory operations 
here, the new building includes offices 
for the technical staff, the administrative 
and business offices, conference rooms, 
cafateria and library, in addition to 
rooms for advanced laboratory research 
projects. The widths of offices and lab- 
oratories are adjustable by the use of 
metal partitions. The metal partitions 
permit changing space allocations within 
the building with a minimum of labor, 
and the uniformity of utility services 
(gas, air, steam, etc.) and standardized 
six-foot modules repeated throughout 


the building allow maximum flexibility. 

The building contains approximately 
532,000 cubic feet. The gross area of the 
first and second floors is 27,000 square 
feet. The third floor gross area is 13,500 
feet. One of the conference rooms pro- 
vides seating for 50 people. 

The Esso Laboratories at Baton Rouge 
constitute the main pilot plant center of 
the Jersey companies. Exploratory re- 
search and small-scale development also 
are carried on here, but the major em- 
phasis is on pilot plant work. At present 
there are 40 pilot plants operating at 
Baton Rouge. These range from very 
small scale plants to large ones. 

Of particular interest at present is the 
research ‘centered in a large 10-barrel 
per day pilot plant for the conversion 
of natural gas into liquid fuels and 
chemicals. The conversion process uses 
an adaptation of the fluid catalyst tech- 
nique, largely a Jersey Standard devel- 
opment, which proved so valuable dur- 
ing the war in making high octane avia- 
tion gasoline and raw materials for 
synthetic rubber. 

When the Esso laboratories were es- 
tablished at Baton Rouge 21 years ago, 
the primary purpose was to develop the 
hydrogenation process. From an original 
organization of 30 people, the labora- 
tories have grown to a group of nearly 
500. From an initial concentration on 
the hydrogenation process, research ac- 
tivities have been extended to virtually 
all phases of petroleum processing, The 
work here has contributed significantly 
to such research accomplishments as the 
hydrogenation process, fluid catalyst 
cracking, alkylation process, synthetic ° 
rubber and gas synthesis. 








Oil Public Relations 
Worker Receives Award 

Fred F. Murray, chairman of the oil 
industry’s public relations committee in 
the Gulf-Southwest last month received 
the top award for industry public rela- 
tions achievement in Texas during 1947 
from the Public Relations Institute of 
Texas. 

The oil industry’s program, for the 
short space of time that it has been in 
operation, “has made a greater public 
impression than any other comparable 
program ever launched,” said Gerald 
Cullinan, Dallas public relations coun- 
sellor, and president of the Institute, in 
presenting the award. “This program to 
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make more friends for the oil business 
has resulted in more friends for all 
Texas industry. 

“Efforts of members of all segments 
of the oil industry toward creating bet- 
ter relations with the public have paved 
the way toward a higher appreciation 
of all industry’s value to Texas and 
Texas people”. 


Ethyl Purchasing Section 
Set Up at Baton Rouge 


Ethyl Corporation has announced cre- 
ation of a new purchasing section at 
the company’s manufacturing plant in 
Baton Rouge, La., with Charles E. Col- 
vin as manager of purchases. Consoli- 
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our neighbor ta refinery celrers 


That's one big advantage of having many stores—there’s one 
near everybody in leading refinery centers of the Midcontinent, Gulf 
Coast, an? Rocky Mountain areas. Here Bethlehem’s yellow-and- 
black store fronts are familiar signals of big stocks, quick service, 
and friendly treatment. 

Whenever you want refinery supplies—furnaces, valves, fit- 
tings, studs, hose, packings, tubular products, and many others— 
call Bethlehem Supply. We'll give your inquiries prompt attention. 


BETHLEHEM SUPPLY COMPANY Fiagitaiiy 
General Offices: 21 E. Second St., Tulsa, Okla. 
Subsidiary of Bethlehem Steel Corporation 














B- Monm... 


jon of all procurement functions, for- 
Imerly performed by the several indi- 
jual manufacturing units at the plant, 
Ms the chief objective. 

Colvin has been with Ethyl 17 years, 
serving as a field representative on the 
sales staff until his transfer in 1938 to 
the manufacturing department as a 

cial assistant to John H. -Schaefer, 
vice president in charge of manufac- 
uring. Since July, 1947 he has been 
manager of the plant’s production plan- 
ming section in Baton Rouge. 


Puckett Joins Du Pont 
In Anti-Knock Division 


© Afton D. Puckett, known for his work 
h anti-knock properties of motor fuels 
Hor the government, has joined the Du 
Pont Company’s Pe- 
troleum chemicals di- 
vision, where he will 
be in charge of op- 
erations of all anti- 
knock equipment. He 
will be stationed at 
the engineering lab- 
oratory at Deepwater 
Point, N. J. 

| Since graduation 
efrom Oklahoma A. 
'& M. College in 1936, 
with a B. S. degree 
“in chemical engineer- 
Sing, Puckett has been 
Passociated succes- 
sively with the Tide Water Associated 
Oil Company, the National Bureau of 
Standards, and the Bureau of Mines 
Petroleum Experiment Station. He is 
the author of several papers. 





Puckett 


Krug’s Synthetic Program 
Challenged by Bruce Brown 


Recommendation for a synthetic liq- 
tid fuel industry to produce 2 million 
barrels per day through a government- 
financed 5 to 10-year program was made 
late last month by Interior Secretary 
J. A. Krug. The long-range program 
would cost $9 billion and require 16 
million tons of steel. 


Krug made the recommendation to 
Congress in his annual report, and said 
that specific proposals would be devel- 
oped later in the year with the cooper- 
ation of industry groups. Government 
aid is necesary, Krug said, because it is 
doubtful that private industry will find 
the investment attractive enough to 
start construction. To initiate the pro- 
gram, Krug proposed construction of 
three plants built as prototypes—appar- 
ently fianced entirely by the govern- 
ment 


U. S. In a Squeeze 


In comparing the wartime develop- 
ment and production of synthetic rub- 
ber with the program for synthetic fuels, 
Krug said the fuels program is far too 
large an operation and requires too 
much time to be accomplished in war- 
time, and that the fuels program would 
be 10 times greater than the rubber 
program. 

_The United States cannot rely exclu- 
Sively on petroleum for all future sup- 
Plies of liquid fuels, Krug said, and can- 
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not continue to produce 63 percent of 
world consumption from 3} percent of 
the world’s reserves. This country is 
being squeezed between increasing de- 
mand and decreasing productive capac- 
ity, he said, and world demand is in- 
creasing so rapidly, that economists 
now estimate that a 10 million barrels 
per day level will be reached possibly 
in 1949 instead of 1951.as first predicted. 
Continuation of this trend, he said, will 
result in decreasing the proportion of 
the world’s oil available to the U. S. 
Due to the uncertainty of future sup- 
plies overtaking rapidly rising demand, 
Krug urged Congress to act on legis- 
lation pending to extend the synthetic 
liquid fuels research program from the 
present expiration date of June 30, 1949, 
to June 30, 1951, and to appropriate an 
additional $30 million for the project. 


Research laboratories and the oil- 
shale demonstration plan contemplated 
under present legislation are in full 


operation, he said, and a coal hydro- 
genation plant will be operating by 
summer in Missouri. 

o 


Shale Developments 


The oil-shale plant at Rifle, Colo., 
produced its first crude oil last May 
when retorts were put in operation and 
has produced at a rate of 50 barrels 
per day. Cost is $2 to $2.50 per barrel, 
and although the oil will not compete 
favorably with oil from petroleum sell- 
ing at these prices, it will be competitive 
if prices continue to rise as indicated. 


A plant using a coal hydrogenation 
process is under construction at Lou- 
isiana, Mo., and will produce 200 bar- 
rels per day by summer. High grade 
motor gasoline or aviation gasoline can 
be produced by this process for about 
14 cents per gallon, which is 5 to 7 
cents higher than current costs from 
petroleum, he declared. This price does 
not credit by-products of the plant that 
may reduce cost in some plants 3 to 5 
cents per gallon, but does allow for 
plant amortization. 


Bruce K. Brown, chairman of the 
military petroleum advisory committee 
and vice president of Standard Oil 
Company (Indiana) challenged the jus- 
tification of the program advocated by 
Krug. He said first preference must be 
given to producing liquid fuels from 
crude petroleum, which requires less 
manpower and steel than the synthetic 
industry, and that he was convinced 
that more oil can be produced quicker 


by making steel available to the oil 
industry than by any other method. 
Starting such a program as Krug’s 
would cut down the immediate avail- 


ability of oil by depriving the industry 
of steel that it needs this year and next, 
he said. 


When and if crude oil becomes suf- 
ficiently scarce to justify the necessary 
steps, Brown said, all the liquid fuels 
really needed can and will be synthe- 
sized from natural gas and coal. How- 
ever, he said, it can be brought about 
painlessly and soundly from the eco- 
nomic sense, only if the practical devel- 
opment occurs over a long period of 
years. . 

Brown said the best possible rela- 
tionship should be established and main- 
tained with South America as a source 
of outside oil, and that the tidelands be 
returned to the States for administra- 
tion for drilling to find new reserves 
and increase production. 








Sun Oil Announces Plans 
For Expanded Research 





Dr. Hill Dr. Pearson 


Sun Oil Company’s plans for ex- 
panded research activities were ad- 
vanced with the appointment last month 
of Dr. J. Bennett Hill and Dr. John M, 
Pearson as directors of new divisions in 
the recently-created Research and De- 
velopment Department. Appointment of 
Dr, John R. Bates as director in charge 


of research previously had been an- 
nounced. 
A third division was added to the 


research and development department 
by the transfer of the patent division 
from the manufacturing department. 
Robert O. Spurdle will continue as 
head of the patent division. 

Under the new set-up Dr. Hill, former 
manager of the development division of 
the manufacturing department, will head 
a new chemical and engineering divi- 
sion in which the chemical research and 
development and automotive engineer- 
ing research for the entire company will 
be centralized. 

In this division Stewart S. Kurtz, Jr. 
will be manager of the chemical research 


laboratory, W. Herman Barcus will 
manage the development laboratory, 
and A. Ludlow Clayden will manage 


the automotive laboratory. 

Dr. John M, Pearson, former director 
of physical research and development of 
the production department, will direct 
a newly-organized physical division. 
Laboratory manager of the physical 
division will be Ford L. Johnson. 

J. Harold Perrine, formerly of the 
development division of the Manufac- 
turing Department, has been appointed 
administrative assistant in the work of 
these divisions. 


Greenewalt Now President 
of E. I. du Pont Company 


Crawford H. Greenewalt last month 
became the tenth president of E. 
du Pont de Nemours & Company, while 
Walter S. Carpenter, Jr., was elected 
chairman of the board, Carpenter’s res- 
ignation as president, and his designa- 
tion as chairman of the board, followed 
the retirement of Lammot du Pont from 
the latter post. In addition to assuming 
the presidency, Greenewalt became 
chairman of the executive committee 
and a member of the finance committee. 

Lammot du Pont will continue as a 
director, while Carpenter retains his 
membership on the finance committee. 

Walter J. Beadle, a vice president 
and director, resigned as treasurer of 
the company and was elected to the 
executive committee. T. C. Davis, first 
assistant treasurer, replaced Beadle as 
treasurer. 

The new old, 


president, 45 years 
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Conoco To Enlarge Acquired Refinery 





joined the organization in 1922 as a 
chemist. He was made a director in 
1942. 

Carpenter, the new board chairman, 
had been president since 1940. His 
career with Du Pont began in 1907 as 
a temporary vacation employe. 

Lammot du Pont, 67 years old, was 
the third of three brothers who served 
in turn as president of the company. 
The eldest brother, Pierre, was presi- 
dent from 1915 to 1919, Irénée occupied 
the post from 1919 to 1926, and Lammot 
from 1926 to 1940. He received his de- 
gree in civil engineering from Massa- 
chusetts Institute of Technology in 
1901 and joined the company in 1902. 


Cat Cracker Schedule 


Announcement by Standard Oil Com- 
pany of Indiana of the probable com- 
pletion by early spring of a second cata- 
lytic cracking unit at their Whiting, 
Ind., refinery, was made last month. 
The unit was originally scheduled for 
completion in late 1947. Daily capacity 
of the new unit will be 25,000 barrels. 




























Continental Oil Company, which last month completed purchase from the government of the 
100-octane gasoline plant at Ponca City, Okla., (above) will spend approximately $1 million in 
modernization with work to commence at an early date. The plant, operated by Continental, wos 
a major source of wartime aviation gasoline. Purchase price was $3,125,000. 


Modernization of the 100-octane gasoline plant, which H. G. Osborn, Conoco’s vice president in 


ACS Section Discusses 
‘Oxidation Inhibitors”’ 


A technical discussion with “Oxida- 
tion Inhibitors” as the subject was pre- 
sented before the Southern Louisiana 
Section of the American Chemical Soci- 
ety last month by Dr. C. D. Lowry, Jr., 
of Universal Oil Products Company. 

Dr. Lowry’s discussion was for the 
most part, of his own experience with 
the treatment of gasoline and the use of 
amino and phenolic inhibitors in cracked 
gasoline, aviation gasoline, lubricating 
oils and rubber. 

The best theory of inhibitor action, 
according to Dr. Lowry, “is based upon 
modern ideas of chain reaction. In a re- AE 
acting mixture not all molecules are ¢ffective it will be as an inhibitor.” 
equally prone to react. Reaction starts One of the most urgent inhibitor 
with a few activated molecules which problems before the industry today is 


major repairs to other equipment. 


formation will accelerate and gum form. 
The function of the inhibitor is to react 
with the peroxide and break the reaction 
chain, The readiness of an inhibitor to 
undergo reaction is measured by its oxi- 
dation potential. The lower the poten- 
tial, the more readily it will be oxidized, 
the more promptly it will break the be- 
ginning reaction chain and the more 


undergo change, usually with increase 
in energy. Each can initiate a reaction 
chain, The activated molecule in the case 
of gasoline, forms a peroxide. This pe- 
roxide can initiate a chain reaction; if 
the reaction is not interrupted peroxide 


the use of inhibitors in catalytic gaso- 
line. The low boiling, low sulfur, cata- 
lytic fraction used in aviation gasoline 
during the war could be readily made 
storage stable by the use of inhibitors. 
Unfortunately the concensus became 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 
(All figures in thousands of barrels—add 000) 























Crude Oil Gasoline Gasoil and Distillate] | Residual Fuel 
Trends in | Production) Runs to Stecks Production) Stocks | Production| Stocks | Production} Stocks 
Week Ended | Daily ‘Stills Daily} Week End| Weekly |WeekEnd| Weekly | Week End | Weekly Week End 
1947: | 
January 25... .| 4,672 4,820 | 221,655 14,624 99,801 | 5,630 50,357 8,224 | 48,558 
February 22... .| 4,786 4,860 | 224,580 4,668 | 103, 5,929 40,739 8,532 | 44,919 
March 29..... .| 4,865 4,843 225,720 14,396 107,576 | 5,969 32,737 8,668 | 43,364 
April 26... | 4,930 4,725 234,051 14,213 103,860 5,435 32,286 8,186 42,668 
ay 81..... 5,024 5,000 | 239,370 14,709 95,876 5,732 36,032 8,910 45,224 
June 28 5,109 5,093 236,221 16,070 91,806 5, 41,721 8,298 48,490 
July 26..... 5,084 5,162 231,357 | 16,142 85,812 | 5,708 47,097 8,738 52,497 
August 30 5,157 5,209 228,281 16,753 84,105 | 5,919 54,808 8,962 55,242 
5,196 5,290 | 224,004 16,501 | 82,472 6,136 406 56,777 
October 25 5,295 5,165 | 224,308 16,529 82,003 | 638 62,609 8,666 57,419 
November 29 5,257 5,309 224,540 16,667 86,319 | 6,382 61,988 8,405 56,747 
December 27 5,285 5,543 222,770 17,013 91,269 7,041 50,324 9,698 51,896 
1948: | 
January 24 | 5,336 5,446 | 221,915 16,747 | 100,586 7,718 42,402 9,182 51,004 

















charge of manufacturing, said will be started at an early date, will include conversion of kilns to 
a solid-bed type, installation of equipment to permit concurrent flow of catalyst and vapor, and 


Ultra-modern in design, at the time of construction, the 100-octane plant includes Thermofor 
catalytic cracking and re-treating units with a capacity for cracking 20,000 barrels of gas oil 
and treating 6000 barrels daily; need preparation and gas concentration units with a capacity of 
3000 barrels daily; an alkylation unit with a capacity of 3000 barrels daily; and aluminum chloride 
isomerization units with a capacity of 1500 barrels daily. 


general that to produce storage stable 
catalytic gasoline was quite simple. 
When higher boiling and more un- 
saturated stocks were made available for 
use in motor fuel the results were dis- 
concerting. Even with the addition ol 
inhibitors some of these stocks formed 
an equal amount of gum as compared 
with the gum formation of uninhibited 
stocks. Stability and inhibitor effective- 
ness can in some cases be greatly im- 
proved by a caustic wash which removes 
phenols and thiophenols. The question 
of whether all catalytic gasolines can be 
made stable by caustic washing and the 
addition of inhibitors is undecided. 


New Officials Announced 
By General Petroleum 


General Petroleum Corporation per- 
sonnel changes announced during Janu- 
ary included: 

Phillip S. Magruder, vice president 
and manager of the manufacturing de- 
partment named executive vice presi- 
dent. 

Gale L. Adams, manager of the manu- 


facturing department, named a_ vice 
president and director. 
Magruder, with General Petroleum 


since 1925, had served at the Vernon 
plant and Santa Fe Springs before com- 
ing to the general office in 1945 when he 
was made manager of the manufacturing 
department and later, a director and vice 
president. 

Adams joined the laboratories depart- 
ment in 1925 and subsequently has 
served in various posts. 

Others promoted by General Petro- 
leum include Director of Marketing 
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Adams Magruder 


Clarence S. Beesemyer named execu- 
tive vice president; and the following 
named vice presidents: John C. Sample, 
former general sales manager; Arthur 
J. Donnelly, industrial relations manager 
and Carroll M. Wagner, manager of the 
geological department. Wagner also was 
chosen a director. 


Anti-Knock Fuel Needs 
Again Explored by SAE 


Known reserves of record proportions 
assure a continuing supply of petroleum 
fuels and lubricants, yet higher prices 
must be expected, the Society of Auto- 
motive Engineers annual meeting in De- 
troit was informed in January. Even 
with current domestic consumption ex- 
ceeding 5 million barrels daily, reserves 
are larger than at any other time, but 
the greater effort required to recover 
crude oil and to convert natural gas and 
coal into liquid products necessistate 
higher prices, it was explained by W. 
M. Holaday, of 
Company laboratories, New York. Hola- 
day explained that current spot short- 
ages arise chiefly from lack of trans- 
portation and refining facilities in cer- 
tain areas. 

Discovery costs of crude oil were es- 
timated to have risen to an average of 54 
cents per barrel in 1946 from 16 cents 
per barrel in 1936, with the average in- 
vestment in a new well rising approxi- 
mately to $600,000, largely because of 
the necessity for drilling to greater 
depths. Better than 95 percent of the 
nation’s refining capacity now is being 
utilized, Holaday said, and the petro- 
leum industry probably must expend up- 
wards of $1.5 billion to increase refining 
and distributing facilities to handle an 
additional million barrels of crude oil 
daily, He estimated that even without 
improving product quality, it would cost 
a total of $4.25 billion to increase the 
nation’s oil-producing, oil-refining, and 
products-distribution facilities to  re- 
quired capacities. 

Cooperation between automotive and 
petroleum industries was recommended 
by Holaday to avoid the necessity of 
depending upon increases in gasoline oc- 
tane number for improved economy and 
vehicle performance. He proposed that 
automotive engineers devote attention to 
designs which lead to fuller utilization 
ot fuel anti-knock quality. 


Further recommendation was made 
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Socony-Vacuum Oil 


that consideration be given to installa- 
tion in motor vehicles of a dual fuel 
system, one to provide for short periods 
fuel high in performance value and the 
other to supply lower-quality fuel for 
normal cruising operations. Holaday said 
that experiments have disclosed that by 
using the dual system, high-octane fuel 
requirements may be expected to remain 
within the desirable 20 percent of total 
fuel requirements. 

The search for ways and means of 
ending obnoxious smoking and lachry- 
mation causéd by some diesel engines 
also was discussed. 

From J. J. Broeze and C. Stillebroer, 
of Royal Dutch Shell, Delft, Holland, 
came the report that smoking appears 
to be more prevalent with the fuel-in- 
jection than with the precombustion 
type of engines. However, Martin Ber- 
lyn, of American Bosch Corp., Spring- 
field, Mass., insisted that smoking is not 
necessarily a result of fuel injection. He 





asserted that nothing would help the 
solution of diesel smoke problems more 
than a general crystallization of engine 
design into one of two types, reducing, 
“almost to the vanishing point, that in- 
efficient diffusion of effort of which the 
diesel industry has so long been the 
victim.” 

Fuel characteristics exert strong in- 
fluences upon smoking tendencies, ac- 
cording to H. D. Young, of Sinclair 
Refining Company, East Chicago, Ind., 
who reported the results of exhaustive 
tests as showing that fuels of relatively 
high tail-end volatility exhibit less tend- 
ency to smoke. 


Pigott New Head 
R. J. S. Pigott, of Pittsburgh, intro- 
duced as the 1948 SAE president, is 
chief engineer of Gulf Research & De- 
velopment Company and succeeds C. E. 
Frudden, of Allis Chalmers Manufactur- 
ing Company, Milwaukee. 


Esso Planning Big Expansion at Bayway 





An expansion program authorized for the Bayway refinery (pictured above) of Standard Oil 
Company of New Jersey (now Esso Standard Oil Company) when completed will enable the plant 
to manufacture, among other products, 60,000 barrels of gasoline and 40,000 barrels of fuel oil 


a day. 


The major items in the program are a catalytic cracking unit, a vacuum pipe still, light ends 
equipment, steam and power facilities and attending offsite equipment. The “cat” cracking unit 
and the vacuum pipe still will be among the world’s largest. 

All late developments will be incorporated in the “cat” cracker. It will feea 41,006 barrels a day 
of heavy gas oil, a large part of which will be furnished from the vacuum pipe still. It will have a 
daily capacity of 19,000 barrels of gasoline, 6000 barrels of heating oil, 6500 barrels of fuel oil and 
also will produce light gases which will be used in the manufacture of chemicals. 

The pipe still is designed to process 49,000 barrels a day of reduced crude and will distill 
overhead a heavy gas oil cut, which will be used as feed for the “cat” cracker. The bottoms from 
the vacuum still will be processed in the thermal cracking coils and will then go into fuel oil. 

A complete, modern light ends plant to separate the products from the catalytic unit is pro- 
grammed. From this unit gases will flow to serve as raw materials for the chemical products 
operations. Several gasoline fractions also will be withdrawn, parts of which later will be blended 


into high quality gasoline. 


Other facilities in the program will be a salt-water main 60 inches in diameter from the pumping 
station to the refining area; a new sewer to handle condenser water from the “cat” cracker and 
light ends plant, and changes in the electrical distribution system to provide power for the new 
units, salt water pumping station and feed storage tanks. 
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Garbade Heads Deep Rock; 
Baxter Board Chairman 


William H. Garbade, assistant treas- 
urer of Shell Oil Company, Inc., has 
been named president of Deep Rock 
Oil Corporation, it 
was announced to- 
day. C. K. Baxter, 
who assumed the 
duties of president 
following Henry N. 
Greis’ death last July, 
will continue as 
chairman of the 
board. Garbade suc- 
ceeds Jason L. Ho- 
nigman as director of 
the corporation. 

Garbade has had 
15 years’ experience 
in different branches 
of the Shell Oil 
Company’s operation. 

Deep Rock owns producing oil and 
gas properties in Arkansas, Illinois, 
Kansas, Oklahoma and Texas. It also 
owns and operates a refinery at Cushing, 
Oklahoma, which has a daily capacity 
of 12,000 barrels of crude oil, and which 
includes a 5000-barrel-daily thermal 
cracking plant. 

A. A. Buzzi, formerly manager of the 
accounting department, was named as- 
sistant treasurer of Shell Oil Company, 
Inc., replacing Garbade. 


Garbade 


Sun Oil Company Names 
Thompson for Marcus Hook 


Norman Thompson has been appointed 
assistant superintendent in charge of re- 
finery laboratories at Sun Oil Company’s 
Marcus Hook refinery. Thompson, who 
moves from the! development division to 
the operating department of the refinery, 
will have charge of all matters having to 
do with the quality of Sun products in- 
cluding specifications and laboratory 
control. 

George S. Rostron was named special 
assistant to Thompson and Charles C. 
Kline appointed operating engineer of a 
new wax manufacturing plant and new 
furfural solvent extraction plant. 

Thompson, who was born in Man- 
chester, England, joined Sun Oil Com- 
pany in 1924 as a refinery laboratory oil 
tester. 


Socony Vacuum Crude 
Runs Sets New Record 


Crude runs to the refineries of the 
Socony-Vacuum Oil Company, Inc., 
reached an all-time record in 1947, aver- 
aging 465,000 barrels per day, the com- 
pany has announced. This is 20 percent 
more than was put through during the 
peak war year of 1945 and 13 percent 
greater than the 1946 throughput. 

Socony-Vacuum has a $45 million ex- 
pansion program underway at refineries 
in Paulsboro, N. J.; East St. Louis, IIL; 


Casper, Wyoming, and at the Beau- 
mont, Texas, plant of the Magnolia 
Petroleum Co., an affiliated company. 


When completed, these expanded facili- 
ties will increase the company’s refining 
capacity to 500,000 barrels per day. 
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rue /¥\onrn... NPC Plan to Meet Oil Shortages Gets 
OK from Justice and Starts to Operate 


Attorney General Tom Clark and Sec- 
retary of Interior J. A. Krug late last 
month approved the measures recom- 
mended by the National Petroleum 
Council looking toward solution of the 
fuel oil problem which during January 
became critical in much of the nation. 

Industry leaders concurrently issued 
appeals for the industry to take prompt 
and effective action to carry out such 
measures, Dr. Robert E. Wilson, chair- 
man of the board of Standard Oil Com- 
pany (Indiana), for one, citing that it 
“affords an outstanding opportunity for 
the industry to show what it can do 
in cooperation with the public to meet 
the fuel oil crisis.” Dr. Wilson was chair- 
man of the NPC group which drew up 
the plan. 

The voluntary agreement, under which 
the Attorney General promised oil com- 
panies safety from anti-trust prosecu- 
tion as long as they do not try to fix 
prices, was prepared for cooperative ac- 
tion under Public Law 395 which was 
recently adopted to permit concerted 
industrial action to supply problems, 
provided advance approval is given by 
government authorities. The petroleum 
industry’s proposal and its approval by 
Krug and Clark are the first instance 
of action under the new law. 

With such backing, oil producers and 
dealers generally announced late in the 
month that they will: 

1) Cut production of gasoline at re- 
fineries sharply for the next two months 
to leave more oil for heating purposes. 

2) Pool oil supplies in some areas to 
save transportation and overcome local 
shortages. 

3) Plan for increased production of 
gasoline in the spring, especially to 
meet farm needs next summer. 

NPC’s program was a 20-pointer and 
was drawn up when members met with 
the Department of Interior. The plan 
appears to be vague and general, but 
admittedly it is designed to provide the 
broad framework for dealing with cur- 


Marley Appoints Degler 
Howard E. Degler.on February 1 as- 
sumed his new duties as technical di- 
rector of The Marley 
Company, Inc., Kan- 
sas City, Kan., manu- 
facturers of water 
cooling towers, etc. 
Degler has been 
been professor of 
mechanical engineer- 
ing at the University 
of Texas since 1930 
except for one year, 
with the Army. He 
headed the depart- 
ment for 15 years. 
He also taught for 
eight years at the 
University of Illinois 





Degler 
and prior to that time was a design en- 


gineer for oil and power companies. 
He is a 1914 mechanical engineering 
graduate of Lehigh University. He took 
his master’s at the University of Illinois 
in 1927. 

Degler has written and co-authored 
several textbooks on gas, oil, and steam 
power. 


rent shortages with specific application 
to be worked out by local groups. 

Among the more important recom- 
mendations are these: 

Refineries operating east of the 
Rockies should produce more distillates 
—diesel fuel, kerosine, and heating oil— 
and less gasoline from each barrel of 
petroleum during the 60 days after Jus- 
tice Department approves the program. 

They should also maximize crude runs 
during this period even though this 
means cutting down on inventories, 


A seven-day week for loading and un- 
loading tank cars should be adopted by 
all companies for the 60 days period. 


Continuance and extension of short 
term loans and exchanges of petroleum 
products to save transportation. 

The rate of growth of demand for 
middle distillates must be checked. Slow- 
ing up the coal to oil conversion scram- 
ble was suggested. 

Efforts must be pushed to get gaso- 
line consumers, as well as fuel oil users, 
to cut down consumption. 

The oil industry must have sufficient 
steel to continue its expansion and im- 
provement program. 

The program was adopted unani- 
mously. Max W. Ball, head of the In. 
terior Department’s Oil and Gas Divi- 
sion stated, “it will go as far as human 
effort will go to relieve the situation if 
carried out wholeheartedly.” 

The committee recommended review- 
ing the program at the end of the next 
90 days and in light of its experience 
develop a plan to meet the expected 
gas line shortage this summer and the 
heating oil supply situation next winter. 


NPC Committee Named 


Following DJ’s approval of the plan, 
NPC named a committee to work with 
OGD and the Department of Justice 
in carrying out the details of the volun- 
tary 60-day allocation program. This 
committee included: W. Alton Jones, 
Cities Service Oil Company; Reid Bra- 
zell, Leonard refineries; Jacob Blaustein, 
American Trading and Production Cor- 
poration; Russel B. Brown, Independ- 
ent Petroleum Association of America; 
F. B. Dow, National Petroleum Asso- 
ciation; J. Parks Gwaltney, National 
Council of Independent Petroleum As- 
sociation, and B. L. Majewski, Deep 
Rock Oil Corporation. 


Conoco Picks Cosgrove 


James J. Cosgrove last month was 
elected chairman of the board of direc- 
tors of Continental Oil Company. 

With Conoco since 1929 when he be- 
came the company’s general counsel, 
Cosgrove previously served with The 
Texas Company. 


Anderson Named 


Hugo A. Anderson has been elected 
a director of Warren Petroleum Cor- 
poration, succeeding J. H. Boyle who 
resigned as an officer and director, et- 
fective January 1, 1948. As vice presi- 
dent of The First National Bank ot 
Chicago, Anderson has been active tor 
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An outdoor installation, in service with a 
Louisiana oil company since 1940. The 
Worthington Gas Expansion Turbine — 
operating on natural gas at 40 psi, 80 
degrees total temperature and 1 psi 
gauge back pressure — drives a Worth- 
ington Centrifugal Pump, supplying cir- 
culating water to three 500 hp gas com- 
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Worthington builds these Tur- 
bine-Generator Sets in sizes up 
to 7500 kw, and in all types — 
including straight condensing, 
straight non-condensing, bleeder, 
mixed pressure, mixed pressure 
bleeder, low pressure and high 
back pressure. 


Worthington Turbines meet your drive 
requirements with cost-saving efficiency 


Worthington. Write to Worthing- 
ton Pump and Machinery 
Corporation, Steam Turbine 
Division, Wellsville, N. Y. 


In oil fields and refineries the world 
over, Worthington Turbines meet the 
broadest range of applications and 
operating conditions. Steam or gas 
driven, for mechanical or generator 
drive, there’s a Worthington Unit in a 
size and type that will best meet your 
needs for dependable, low-cost tur- 
bine power. 

Worthington engineers offer you 
expert aid in selecting that unit, 


Take advantage of their years of ac- 
cumulated knowledge of every type 
of turbine drive . .. and get further 
proof that there’s more, worth in 


WORTHINGTON 
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20 years in the financing of production, 
refining and distribution in the petro- 
leum industry. 


Schultz Retires After Long 
Standard-Vacuum Service 


H. L. Schultz, a vice president and 
director of Standard-Vacuum Oil Com- 
pany, retired January 15 after 36 years 
of service. Joining the Standard-Vacuum 
organization as a foreign service trainee 
in September 1911, Schultz spent about 
30 years in Far Eastern marketing op- 
erations before returning to New York 
to become a director in December 1941 
and vice president in January 1944 

Mr. and Mrs. Schultz soon will make 
their permanent home in Hillsborough, 
Calif 


Col-Tex Names Mcintyre 
As President of Company 


Ralph G. McIntyre, president of Stand- 
ard Oil Company of Texas, last month 
was elected chairman of the board of 
Col-Tex Refining Company, which oper- 
ates a refinery at Colorado City, Texas. 

McIntyre of Houston replaces F. S. 
Bryant.of San Francisco who recently 
resigned, 

M. P. Paret, Jr.. of El Paso, Texas, 
and H. L. Smith of Houston, Texas, 
were elected to the board of directors, 
and L. W. Clark of Houston was named 
assistant secretary replacing C. M. Fos- 
ter of San Francisco, 


Centrifugal Compressor for Handling Propane 


Gibson Is Named Bechtel’s 
New York Representative 


George Gibson has been appointed 
New York represen- 
tative of Bechtel Cor- 
poration, San Fran- 
cisco. 

Gibson was edu- 
cated at Rutgers and 
the University of 
Michigan, majoring 
in chemical engineer- 
ing. From 1929 until 
1941 he was affiliated 
with C. H. Leach 
Company, becoming 
sales manager and 
chief process engi- 
neer. 

Immediately before 
World War II Gibson became materials 
specialist for the refining division of 
PAW. After serving as assistant direc- 
tor of construction for PAW under Max 
B. Miller, he was promoted to the full 
directorship in 1944, in charge of con- 
struction of the government’s program 
of aviation gasoline production. Recently 
he has been identified with Hoover, 
Curtis & Ruby, and with other organiza- 
tions in a consultative capacity. 


Gibson 


E. P. Dillman Dies 


E. P, Dillman, president of Engineers 
and Fabricators, Inc., died January 20 
at his home in Houston. He was a native 
of Ohio, having been born in 1870. 

Dillman started work early in life for 
Atlas Engine Works, Indianapolis, 
came to Texas in 1905 for that company 





A centrifugal compressor for handling propane complete with turbine mounted on a compact 
steel base has been shipped by Carrier Corporation, Syracuse, to Warren Petroleum Corporation 
at Beaumont, Texas. The 1270-horsepower unit, occupying less than 63 square feet of space, 
will be used aboard the tanker Natalie Warren that will transport propane in liquid form from 


Texas to New York. 


The Carrier centrifugal compressor, known as an 18 T 350, will be used in unloading opera- 
tions, When liquid propane is removed from the ships tanks the resultant drop in pressure 
flashes about 266,000 pounds of each load into gas. The compressor will evacuate this gas 
and deliver it under pressure to.a cooler where it will be condensed for return to liquid storage. 
The performance record of this machine, pictured above, will doubtless be a matter of keen 


interest to engineers having possible application for such compressors in process units. 
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and was sales manager when he re. 
signed to organize Southwestern Ma. 
chinery Depot in Dallas. In 1908 he 
moved to Fort Worth as a partner jp 
Southern Trading Company, but eight 
years later returned to Dallas to en. 
gage in the refinery construction work 
with Dillman & Wright. In 1922 he 
started a 15-year connection with Wyatt 
Metal & Boiler Works. He resigned in 
1937 when he was vice president in 
charge of sales and a director and his 
plans then called for retirement but 
when Efco was organized in 1938 he 
set these aside and became president 
of the new company. 


Carl F. Asendorf Dies 


Carl F. Asendorf, 69, manager for 
American Meter Company’s Chicago 
plant died January 7 at:St. Josephs Hos- 
pital in Chicago. , 

Asendorf started hig business career 
in 1895 with Marylafid Meter Works 
of Baltimore. He was associated with 
the American Meter Company first in 
Baltimore and since 1902 in Chicago. 
There he had full charge of Factory 
Operations since January 1, 1926. 


John Millar Dies 


John C. Millar, connected for many 
years with The British American Oil 
Company, Ltd., died January 3 in Buf- 
falo, N. Y. He served as office manager 
from 1919 to 1927 when he was elected 
treasurer. In’ March, 1935, he was named 
director and held this position until 
early last year when he retired. 


Giddens to Write History 
of Standard of Indiana 


Dr. Paul H. Giddens, Allegheny Col- 
lege (Meadville, Pa.) professor and a 
noted authority on the history of the 
petroleum industry, has been granted 
a two-year leave from teaching duties 
to write a complete history of Standard 
Oil Company (Indiana). The project 
will be financed through a research 
grant to Allegheny by Indiana Standard. 

Dr. Giddens, who has been head of 
the history and political science depart- 
ment at Allegheny since 1938, is the 
author of four books and many articles 
on the oil industry. 


Eight Technical Sessions 
of ASME In New Orleans 


The 1948 spring meeting of The 
American Society of Mechanical Engi- 
neers will be held in New Orelans 
March 1 to 4. The St. Charles hotel 
will be headquarters. Eight technical 
sessions are scheduled, with speakers 
giving papers on gas turbines, metals 
engineering, power, materials handling, 
heat transfer, fuels and processing, and 
management. Several inspection trips 
are slated. 

Technical speakers include: 

“The Gas Turbine as Stationar) 
Prime Mover,” L. N. Rowley, Jr., man- 
aging editor, and B. G. Skrotski, assist- 
ant editor, Power, McGraw-Hill Pub- 
lishing Company, New York. 

“Gas Turbine Power Plants for Op- 
eration with Low Cost Fuel,” John 
Goldsbury, mechanical engineer, Gen- 


eral Electric Company, West Lynn, 
Mass. : 
“The Performance of Commercial 


Gas Turbines,” Paul R. Sidler, presi- 
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HEAD OFF — 
PRESSURE TROUBLES 


by using REPUBLIC UPSON ALLOY STEEL STUDS 
in headers and shut-off valves— wherever high pressures 
are fighting to escape. These tough, durable studs keep 
pressures locked in tight . . . are tops in resistance to 
heat and corrosion .. . offer efficient insurance against 


expensive maintenance troubles. 


REPUBLIC STEEL fem ad 200: VaLE 


CORPORATION - 
Bolt & Nut Division © Cleveland 13, Ohie 
Export Dept,: Chrysler Bidg., New York 17, W. Y. 


February, 1948—A Gulf Publishing Company Publication 


ALLOY STEEL STUDS 


Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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Made from Alloy Steel 
—from the furnaces of 
Republic, world’s lead- 
ing alloy stee! producer. 
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“Carry-Over Improvement on a High 
Pressure Boiler at Baytown Refinery,” 
H. B. Snider, power engineer, and F. 
H. Ward, chemical engineer, Humble 
Oil & Refining Company, Baytown, 
Texas. 

“Heat Transfer Analysis of a Multi- 
Component Structure by Comparative 
Methods,” C. F. Kayan, associate pro- 
fessor, Columbia University, New York. 

“Accurate Wide Range Metering of 
Natural Gas with the Differential Type 
Meter,” L. R. Spink, engineer, charge 
of flow measurement, The Foxboro 
Company, Neponset, Mass. 


Sun to Build Tankers for 
Socony-Vacuum Company 


Socony-Vacuum Oil Company, Inc., 
last month announced completion of 
negotiations for acquiring seven new 
tankers larger than any now in use in 
the company’s fleet. 

The tankers will be used to transport 
crude oil from the Middle East and from 
South America to Socony-Vacuum re- 
fineries on the East Coast. Thus crude 
oil from Gulf Coast states will become 
available to company refineries in Texas 
and the Middle West. 

Each of the tankers will be of 26,500 
tons deadweight and will have a capacity 
of more than 200,000 barrels. The keel 
for the first of the new tankers will be 
laid late this spring with delivery of the 
first expected in the early summer of 


1949, 





G. M. KINTZ 
U. S. Bureau of Mines 






Cc. R. WILLIAMS 
The Chicago Corporation 






P. C. KEITH 
Hydrocarbon Research, Inc. 


rue )\ ori... NGAA Is Told Synthesis Plants 
dent, Brown Boveri Corporation, Maw Offer Solution to Petroleum Shortages 


C. C. PRYOR and GORDON W. 


‘Bes quickest and most economical 
method of eliminating the 2,000,000- 
barrel shortage of liquid fuels the coun- 
try is facing today, is through the use of 
synthesis plants, one type for converting 
natural gas to gasoline, and another for 
converting coal to gas, according to P. C. 
Keith president of Hydrocarbon Re- 
search, Inc., New York. 

Keith’s address highlighted the Gulf 
Coast Regional Meeting of the Natural 
Gasoline Association of America at 
Corpus Christi, Texas, January 30, at- 
tended by nearly three hundred plant 
operating personnel from the area. Pres- 
entation of papers on technical subjects 
that included hydrocarbons in natural 
gas, fractionation, engine maintenance, 
plant safety programs, inflammability of 
gases, and also two movies was made at 
the meeting. 

C. R. Williams, The Chicago Corpora- 
tion, NGAA president, in a welcoming 
address, “Trading Information,” ex- 
plained the development of the regional 
meetings and their advantages over the 
annual meeting. Purpose of the regional 
meetings, he said, is to provide a forum 
where men of the industry who cannot 
regularly attend the annual conventions 
may have an organized gathering to dis- 
cuss their individual operating problems 
and exchange information with their 
neighbors. He added that the only func- 
tion of the NGAA is to sponsor the 


Speakers at NGAA 
Sectional Meet at 
Corpus Christi, 
Texas. 


D. L. GALLOGLY 
The Cooper-Bessemer Corporation 








Consultant 





ROY W. MACHEN 





ALEXANDER, Associate Editors 


meetings at points selected—to aid in 
their organization and conduct. He indi- 
cated that the meetings would be held 
each year if the reaction of those attend- 
ing was favorable. 


Coal Source Not Economical 


Keith headed his address as “Strategic 
Utilization of American Fuels.” Com- 
menting on the proposed plan of the 
government to sponsor hydrogenation 
of coal for 2,000,000 barrels per day of 
liquid fuel, Keith said the program would 
cost about $9 billion, and that it is not 
economical nor desirable at the present 
time to make oil from coal. 

In 1920,-he said, the country consumed 
22 trillion Btu, 80 percent of which was 
supplied by coal and 16 percent supplied 
by oil and gas. Coal supplied 48 percent 
of the Btu consumed in the country in 
1946 and 48 percent was supplied by oil 
and gas. The use of oil and gas has in- 
creased about 160 percent in the last 25 
years, but there has not been an increase 
in coal because of transportation costs. 
Inability of the coal industry to carry 
the load, plus the increased use of oil 
and gas has caused the shortage, he said. 

Keith presented several examples to 
show that the cost of transporting gas 
by pipe line from Texas to New York 
was about 1.3 percent of the total energy 
of the gas per 100 miles; oil, 0.28 percent 
by tanker and 0.1 percent in the Big 
Inch. Cost of transporting coal is 2.6 
percent of the contained energy for each 
100 miles. Coal can be produced cheaper 
than oil, on a Btu basis, Keith told the 
group, and at $2 per ton is equivalent to 
oil at 40 to 50 cents per barrel. 

Since the pipe line is the most eco- 
nomical method of transporting energy 
for the petroleum industry, the coal in- 
dustry should convert coal to gas and 
transport the product by pipe line, Keith 
pointed out. A refinery and a gas plant 
cost about the same when production is 
included, he said, and gas can be made 
from coal by processes having an effi- 
ciency ranging from 70 to 75 percent. If 
sufficient quantities of the natural gas 
now transported for fuel uses were used 
for the production of gasoline by the 
process used in plants building at Hugo- 
ton and Brownsville, and the coal gas 


TOM TABBERT 
Fish Engineering Company 
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GAS COOLERS 





HAVE LONGER LIFE 


WL, MALLE 


ERE’S an interesting exchanger using ex- 
H tended surface for the more efficient 
cooling of gases. Built by the Griscom-Russell 
Company of New York, the heat transfer sur- 
face of this G-Fin Gas Cooler is made of 
Anaconda Arsenical Admiralty Alloy tubes 
and fins. The use of this alloy provides rust- 
proof, workable metal with special resistance 
to dezincification. 


* Arsenical Admiralty is but one of ten 
standard and several special Anaconda tube 
alloys for heat exchange applications. To help 
you select the alloys best suited for your 
needs, our Technical Department will be glad 
to assist you and make recommendations. 
Also, write for your copy of Publication B-2, 
which provides detailed information. — =» 
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The heat transfer elements of this G-Fin exchanger con- 
sist of seamless tubes with longitudinal fins equally 
spaced about the circumference, Admiralty Alloy fins 
are thoroughly bonded to Arsenical Admiralty Alloy 
Tubes by a special mechanical process. This design gives 
six to eight times as much outer as inner surface —facili- 
tating the transfer of heat from gas to cooling fluid. 








HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconna American Brass Ltv., 
New Toronto, Ont. 
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used for fuel purposes to replace both 
natural gas and oil, the advantages real- 
ized by the country would be tremen- 
dous. Large demands are forecast for 
1950 for: distillate fuels. Coal gas can 
easily compete with natural gas, he said, 
if the price of the latter in the field ex- 
ceeds 10 to 12 cents per thousand 
cubic feet. 


Fractionation Discussed 

Roy W. Machen, consultant, Bay City, 
Texas, in his paper, “Hydrocarbons— 
What Are They?” pointed out that the 
demand for the increased manufacture 
of the liquefied hydrocarbon gases cre- 
ates a demand for efficient fractionation. 
Fractionation, he said, is the primary 
basis for efficient extraction in the gaso- 
line plants’ absorbers, separation of the 
hydrocarbons and the absorption oil, 
and separation of the various hydro- 
carbon groups in the stabilization unit. 
Attainment of a better working knowl- 
edge of the fundamentals of physics and 
chemistry by the operating personnel of 
plants, he said, should make for more 
efficient plant operation. 


“Fundamentals of Fractionation,” A. 
J. L. Hutchinson and Tom Tabbert of 
Fish Engineering Company, Houston, 
described the steps in developing the 
fundamentals of a fractionating column 
in which the trays were considered as a 
combination condenser and boiler to 
produce a heavier liquid richer in the 
higher boiling point component, and a 
vapor richer in the lower boiling point 
component. Tabbert also explained how 
the concept was applied to a continuous 
operating column. 


In discussing the troubles encountered 
in operation of fractionating columns, 
Tabbert listed feed rate or feed compo- 
sition as most common. Another source 
of trouble is water in the feed, which 
causes tray flooding and in extreme 
cases, puking of the tower. Often, he 


said, water in the column can be cor- 
rected by increasing the reflux rate and 
drawing off continuously the water from 
the reflux accumulator, so that the water 
will not be pumped back into the column. 

Certain vital parts of an engine will 
operate better and will last much longer 
if they are not taken down frequently for 
inspection, and information from operat- 
ing records, plus routine tests, can be 
used to determine condition of the parts 
without teardown, according to D. L. 
Gallogly, The Cooper-Bessemer Corpo- 
ration, Mt. Vernon, Ohio, who discussed 
“Engine Maintenance.” Gallogly listed 
eight important items that should be re- 
corded on an engine log sheet: 1) pres- 
sure, temperature, and condition of the 
lubricating oil; 2) oil consumption; 3) 
jacket water pressure and temperatures; 
4) scavenging air pressure; 5) intake air 
pressure; 6) exhaust temperatures; 7) 
compression pressure, and 8) engine 
speed and information pertaining to the 
load. He explained in detail the use of 
the operating records to indicate when 
replacements are necessary. Worn, stuck, 
or scuffed rings will be indicated by a 
compression pressure that is lower than 
previous readings. The oil consumption 
records will show an increase in con- 
sumption and there will be a noticeable 
change in the condition of the oil: The 
records will show that the lubricating 
oil filters are requiring more frequent 
servicing. Crankcase pressure will be in- 
creased, usually due to the increased 
blowby, and observation of the crank- 
case breathers will indicate that added 
blowby is taking place. 


Safety Factors 

R. C. Burrow, safety division, Liberty 
Mutual Insurance Company, Dallas, de- 
livered an address on “Organization of 
Plant Safety Program.” The objective 
in establishing a basic safety organiza- 
tion is to build safety into the particular 
type of general organization according 
to which each business is conducted, 
Burrow said in summarizing his discus- 
sion. This end can be achieved by em- 
ploying eight basic safety factors: 1) 
Sustained management participation; 2) 


Wood River Refinery 
Sets a Safety Record 


In a record-breaking run of 3,476,721 
injury-free man-hours, Shell Oil Com- 
panys Wood River, Ill. refinery proc- 
essed more than 16,000,000 barrels of 
oil, H. D. Dale, refinery manager, an- 
nounced last month. 

Chief credit for the sustained per- 
formance was given to the plant’s 2 
year old employe safety program. The 
164 days that Wood River’s 3800 em- 
ployes recently worked without a lost- 
time injury is a record for Shell. 








maximum foreman participation; 3) ef- 
fective instruction and training of fore- 
men; 4) effectiveinstruction and training 
of employes; 5) regular plant inspection; 
6) analysis of accidents to determine 
causes; 7) engineering revision, and 8) 
occupational disease control. Burrow 
outlined. and discussed in detail an em- 
ploye safety training program. 

In a discussion of “Inflammability of 
Gases,” G. M. Kintz, of the U. S. Bureau 
of Mines, performed numerous experi- 
ments illustrating the hazardous limits 
of gases and volatile liquids. 

From his work in conjunction with the 
bureau’s safety education program, Kintz 
described a number of accidents and 
demonstrated the conditions under which 
they occurred. He concluded his disser- 
tation by admonishing the group to pro- 
vide an adequate safety education pro- 
gram in the hazardous characteristics of 
liquid hydrocarbons and gases as a 
major step in the prevention of serious 
plant accidents. 

Two movies shown were the animated 
sound pictures supplied by Shell Oil 
Company, Inc., “Crude Oil Distillation,” 
and “Technique of Taming Wild Wells” 
a color movie by Cameron Iron Works 
of Houston. 

J. O. Sue, Humble Oil & Refining 
Company, Houston, was chairman at the 
morning session and John Lynch, La 
Gloria Corporation, Corpus Christi, at 
the afternoon session. 


Members of the Natural Gasoline Supply Men’s Association who assisted in the entertainment at the cooling tower of the NGAA Gulf Coast Reginoa! 
ing at Corpus Christi, January 30. Front row, left to right—Glenn Daniel, Daniel Orifice Fitting Company, Houston; Sam Hamilton, Chicago 


Bridge 
Scientific 


pany, Corpus Christi; Jack Faris, Continental Supply Company, Corpus Christi; Vernon B. Scott, Joseph A. 
Fluor , Ltd., Houston; O. L. Pratt, The Griscom-Russell Company, Houston; Robt 
Corpus Christi; F. E. Woodlink, Ingersoll-Rand Company, Houston; D. C. 
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& Iron Company, Tulsa. 


Iron Company, Houston; C. L. Chewning, Magnolia Petroleum Company, Premont, Texas; Harvey Hurley, Nordstrom Valve Company, Corpus 
Christi; Wendell R. Carlsen, Pacific Pumps, inc., Houston; J. G. Coultrup, Tellepsen Construction 


Company, Houston; Jack Simpson, Industrial 
Company, Houston. Standing—1. W. Clark, D. W. Haering & Company, Inc., Corpus Christi; Jimmy Simmons, Climax Engineering Com- 


Coy Company, Inc., Houston; Fred Royse, 


. J. Munn, The Rockwell Manufacturing Company, 
Corson, The Griscom-Russell Company, Tulsa; E. P. Shelton, Chicago Bridge 
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SCIENCE and TECHNOLOGY 


journals are not included. 


cost by the Laboratories. 





The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
/undameutal information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostal copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscripl, will also be prepared aud furnished at reasonable 
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Traver Road, Ann Arbor, Michigan, under supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








Fundamental Physical and 
Chemical Data 





Correlation of Heats of Isomerization, 
and Differences in Heats of Vaporization 
of Isomers, Among the Paraffin Hydro- 
carbons. Harry WIENER, Jour. Am. Chem. 
Soc. 69 (1947) pp. 2636-8. 

A method of calculation, previously 
applied by the author to boiling points, 
was found to be applicable to the predic- 
tion of isomerization and to the differ- 
ences in heats of vaporization of isomeric 
paraffins at 25° C. A method for calcu- 
lating the heats of isomerization and the 
heats of vaporization for all branched- 
chain paraffins is described. The differ- 
ence in the value of the property be- 
tween a given normal paraffin and its 
isomers is expressed as a linear function 
of two structural parameters. The re- 
quired empirical constants were evalu- 
ated from data on 33 liquid paraffins 
from Cs to Cs. The average deviation of 
the calculated from the observed values 
for these paraffins is £0.31 kcal./mole 
for the heat of isomerization and £0.038 
kcal./mole for the heat of vaporization. 
Predicted values for the thermochem- 
ical properties of 35 nonanes are given. 
The reference values for the normal 
paraffins are presented in tabular form. 
Preliminary calculations indicate that a 
similar method is applicable to additional 
properties of the paraffin hydrocarbons; 
such as molecular volume, molal re- 
fraction, specific dispersion, pressure co- 
efficient of the boiling point, and surface 
tension. 


Flammability of the Higher Boiling 
Liquids and Their Mists. M. V. Sutirvan, 
J. K. Wore ann W. A. ZtsmMan, Ind. Eng. 
Chem. 39 (1947) pp. 1607-14. 

The investigation was concerned with 
the flammability of the higher boiling 
organic fluids and petroleum oils. The 
explosive hazard occasioned by oil mists 
in the atmosphere was of particular in- 
terest. A new apparatus was designed 
for the measurement of the flammability 
of oil mists and was applied to numerous 
fluids. These fluids were also exposed to 
incendiary fire tests and the results were 
recorded by color photography. Meas- 
urements and comparisons of flash and 
fire points and the spontaneous ignition 
temperatures of the same fluids were 
made. Fluids studied were: hydrocar- 
bons, chlorinated hydrocarbons and 
ethers, castor oil-base hydraulic fluids, 
aliphatic diesters, organic phosphates 
and carbonates, silicones, polyalkylene 
glycols, and some of the glycols, glycol 


ethers, and their aqueous solutions. The 


glycols, their aqueous solutions, the 
higher polyalkylene glycols, properly 
stripped silicones, several carbonates, 


and the highly chlorinated hydrocarbons 
were the most resistant to oil mist ex- 
plosions. Of the phosphate compounds 
studied, those having the highest ratio 
of the number of phosphorous atoms to 
carbon atoms were most resistant to fire 
hazards. It was found that the spontan- 
eous ignition temperature of the various 
types of silicones differed enough to 
permit their qualitative analysis. 


The Ultraviolet Absorption Spectra 
of Simple Unsaturated Compounds. I. 
Mono- and /-disubstituted Benzene De- 
rivatives. LEonarp Dous Anp J. M. VANn- 
DENBELT, Jour. Am. Chem. Soc. 69 (1947) 
pp. 2714-22. 

Ultraviolet absorption of benzene and 
its mono- and para disubstituted deriva- 
tives can be represented as an approxi- 
mately regular progression of at least 
three bands. These are designated as the 
secondary, first primary, and second 
primary bands, respectively, in order of 
decreasing wave length. Spectrum posi- 
tion of these bands is determined by the 
displacing value of substituent groups, 
both singly and in combination. The 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyoné 
has one or more, even if only one 
gram quantities, please inform the 
Registry. 
4,5-Diamino-o-xylene 
Eicosane 
Heneicosane 
Methyl-2,2-dichlorostearate 
Methyl-2-chlorostearate 
N-Vinylpyrrole 
d-sec.Butyl carbinol 
2-Hexenal 
3-Pyrene aldehyde 
Hexahydrobenzaldehyde 
2,4-Dibenzyloxybenzaldehyde 
3-Methylfurane 
cis and trans 1,2-Dichloroethylene 
2-Propenylpyridine 
Cyclohexadiene monoxide 
3-Amino-1,2,4-triazole 
Isocamphane 
Camphenilone 
3-Methylpyrocatechol 
5-Allylguaiacol 
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first primary band has been shown to 
be capable of displacement to the edge 
of the visible region, An empirical semi- 
quantitative relationship was developed 
involving the interaction of substituent 
groups in the displacement of the first 
primary band for p-disubstituted com- 
pounds where the groups are of com- 
plementary types+i.e., ortho-para vs. 
meta. The displacing effect of a substi- 
tuent group on the primary band of 
benzene has been associated with a di- 
rectional displacement of electrons to or 
from the benzene ring, depending on the 
electron attracting or contributing char- 
acter of the group. The effect of simple 
ionization on band displacement is cited 
to corroborate this principle. 


Latent Heat of Vaporization, Temper- 
ature and Density of Liquids. S. T. Bow- 
DEN AND W. J. , any our. Soc. Chem. 
Ind. 66 (1947) pp. 342-3. 

Relationships are given for the varia- 
tion of the latent heat of vaporization of 
non-associated liquids with absolute tem- 
perature and with density. These rela- 
tionships are applicable over ranges of 
50° to 100° C., respectively, above the 
boiling point of the liquid. It is shown 
that the latent heat of vaporization of 
water is inversely proportional to the 
square-root of the absolute temperature 
for the range 100°-150° C. A relation- 
ship is also given for the variation of 
density of non-associated liquids with 
temperature. Tables are given that com- 
pare the observed and calculated values. 





Chemical Compositions 
and Reactions 





Reactions of Isopropyl Alcohol in the 
Presence of Catalysts Containing Mag- 
nesium Oxide. Leon L. GersHpein, HEr- 
‘MAN PINES AND V. N. Ipatierr, Jour. Am. 
Chem. Soc. 69 (1947) pp. 2888-93. 


Because the study of the action of 
magnesium oxide upon secondary alco- 
hols has not been reported in the litera- 
ture, an investigation of the decomposi- 
tion of isopropyl! alcohol in the -presence 
of magnesium oxide was undertaken. 
Decomposition of isopropyl alcohol over 
magnesia and magnesia containing dehy- 
drogenation and dehydration promoters 
was studied at 490° C. Magnesia alone 
or in the presence of dehydrogenation 
promoters decomposes isopropyl alcohol 
to form propene, acetone, mésityl oxide, 
isophorone and liquid hydrocarbons. The 
latter consisted of 2-methylpentenes, 2- 
methylpentadienes and 1,5,5-trimethyl- 
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1,3-cyclohexadiene. The inclusion of mo- 
lybdena in magnesia,results in increased 

ehydration. The introduction of alum- 
ina results in increased formation of 
propylene. The liquid product consisted 
of acetone, methyl isobutyl ketone, di- 
isobutyl ketone, 2-methylpentene, 2- 
methylpentadienes and 2,6-dimethylhep- 
tenes. 


The Ignition of »-Butane by the Spon- 
taneous Oxidation of Zinc Dimethyl. 
Eimer J. Bapin, Davin R. WALTERS AND 
Ropert N. Pease, Jour. Am. Chem. Soc. 
wag pp. 2586-88. 

he oxidation of zinc dimethyl with 
oxygen in clean Pyrex bulbs was studied. 
The effect of nitrogen, helium and n- 
butane as inert gases on the slow oxida- 
tion were determined. It was shown that 
the ignition of a hydrocarbon, n-butane, 
can be initiated by zinc dimethyl oxida- 
tion at room temperature. The authors 
suggest that free radicals, such as CHs 
or CHO, are liberated. These then set 
up a chain in the zinc dimethyl-butane- 
oxygen mixture, with self-heating and 
explosion as the result. 





Manufacture: Processes 
and Plant 





Heat Transfer Through Boiling Liquid 
Films. F. Rumrorp, Jour. Soc. Chem. Ind. 
66 (1947) pp. 309-12. 

The rate of heat flow from a tube toa 
boiling fluid was calculated for water, 
toluene, ethyl alcohol and nitric acid. 
It was shown that, when more than 
about 10 percent of the feed liquid is 
converted to vapor, the rate of heat 
transfer is not affected by mass velocity. 
It was concluded that the artificial divi- 
sion of a vertical tube evaporator into 
non-boiling and boiling zones is not 
justifiable. With a temperature differ- 
ence in the range 18-41° F., the magni- 
tude of the relative boiling film coeffi- 
cients was water 500-700 Btu/sq. ft./ 
hr./° F,, ethyl alcohol 300 Btus, toluene 
300 Btus, and nitric acid 125 Btus. 


Pressure Drop Through Packed Tubes. 
III. Prediction of Voids in Packed Tubes. 
Max Leva AnD Mitton Grummer, Chem. 
Eng. Progress 43 (1947) pp. 713-8. 

Correlations for voids in packed tubes 
were developed. Definite relationships 
were found to exist between the voids 
and the ratio of diameters of particles 
and tubes, Studies were made using uni- 
form and mixed size smooth spheres, 
rough spheres, smooth and rough cylin- 
drical pieces, and Raschig rings. Charts 
were prepared that summarize the re- 
sults observed with these different type 
materials and that can be used for de- 
sign calculations. Sample calculations 
given demonstrate the usefulness of the 
correlations and show how they can be 
extended to other particles, such as 
rings of different dimensions. 


Flow of Fluids Through Porous Media. 
III. Application to Rotary Vacuum Fil- 
tration. yp E. BRowNELL AND DoNALD 
L. Katz, Chem. Eng. Progress 43 (1947) 
pp. 703-12. 

General correlations for single-phase 
flow through porous media, and for 
simultaneous flow of two homogeneous 
phases are now applied to the cycle of 
a rotary vacuum filter. “Unsteady” 
states resulting from changing-cake 
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thickness during deposition and from 
changing effective saturation during air 
flow necessitate the integration of the 
“steady” state relations presented in 
previous articles. Graphical integration 
methods can be used either for turbu- 
lent or for laminar flow. Formal integra- 
tion methods for predicting cake dep- 
osition are used when flow is known 
to be laminar. The relationships devel- 
oped permit the calculation of cake dep- 
osition, air flow, and final moisture 
content in the filter cycle. 


Liquid-liquid and Vapor-liquid Extrac- 
tion. W. T. Knox, Jr., R. L. Weeks, H. J. 
HipsHMAN AND J. H. McAteer, /nd. Eng. 
Chem. 39 (1947) pp. 1573-81. 

Detailed descriptions of batch and 
continuous extraction equipment for 
studying vapor-liquid and liquid-liquid 
extraction processes are given. Helpful 
operating techniques are described and 
typical data are given. A gage glass ap- 
paratus for visual observation of phase 
equilibria at high pressures, batch equip- 
ment for studying vapor-liquid extrac- 
tion, countercurrent stage and tower 
equipment for liquid-liquid extraction, 
and continuous countercurrent tower 
equipment for vapor-liquid extraction 
are’ all described. Diagrams and draw- 
ings are presented to accompany the 
description. 


Channeling Effects In Reactors of a 
Commercial Hydroformer. Ciype Bere, 
P. N. Fawcett anp R. O. Duonpt, Chem. 
Eng. Progress 43 (1947) pp. 719-. 

A factor of importance in designing 
the commercial catalytic reactor is the 
extent to which channeling will reduce 
the effectiveness of the catalyst bed. 
Channeling occurs in most commercial 
catalyst beds and this accounts for the 
discrepancy between experimental re- 
sults and commercial operations. Quan- 
titative data on the extent of this effect 
have in general been lacking. Studies 
made with the Union Oil Company’s 
adiabatic pilot hydroformer have shown 
that efficiency of the catalyst bed of that 
company’s commercial plant is of the 
order of 55 percent in contacting naphtha 
charged to the unit. The pilot plant suc- 
cessfully duplicates all important vari- 
ables of the commercial plant. 


Fluidization in Non-Catalytic O 
tions. R. P. Kite anp E. J. Roserts, 
Eng. 54 (1947) pp. 112-15. 

Fluidization is fast being applied as 
ar important new unit operation in the 
field of non-catalytic processes. A typ- 
ical application is limestone calcination. 
One calcination pilot plant, operating 
successfully for over a year, has a kiln 
rated at 11 tons of burned lime per day. 
A factor influencing non-catalytic fluidi- 
zation is that many operations are con- 
ducted at higher temperatures than those 
encountered in catalytic fluidization. Yet 
another is that heat economy is involved, 
requiring use. of counter-current heat 
transfer, preferably in fluid beds. The 
net result of these distinguishing points 
between catalytic and non-catalytic fluid- 
ization is that the design assumes en- 
tirely different forms although both 
processes involve use of dense fluidized 
beds of solids. One of the limitations is 
that there must be no softening or 
fusion, nor any surface adhesion of the 
particles, because agglomerates so 
formed will not be fluidized and ‘will 
simply collect at the bottom of the bed. 
Typical operations other than calcina- 
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tion are oxidation, particularly when 
can be accomplished with air at elevated 
temperatures, reduction of metallic ox. 
ides such as the reduction of hematite 
to magnetite; the roasting of pyrites or 
sulphides of zinc, copper and iron; chlor. 
ination, including volatilization of metal. 
lic chlorides; sulphatization such as the 
conversion of copper oxide to copper 
sulphate; and heat transfer operations inp 
which sensible heat is transferred from 
the solid to the gas phase or the reverse. 
Typical operations of these types are 
described. 


Thermofor Catalytic Cracking Unit. 
S. C. Eastwoop, C. V. HornBerc AND A. E 
Sage Ind. Eng. Chem. 39 (1947) pp. 1685- 


Cycles of the Thermofor catalytic 
cracking process are briefly described 
and a full diagram in simplified form is 
given. The pilot plant unit described was 
designed to simulate and study the re. 
actor part of the commercial Thermofor 
catalytic cracking system. It is used 
primarily for the study of process vari- 
ables and evaluation of charging stocks. 
These studies provide the information 
required to conduct commercial opera- 
tions of the highest economic level, 
thereby obviating expensive full-scale 
experimentation. The pilot plant unit is 
also used to compare new catalysts 
with those already in commercial serv- 
ice. The plant is one of several pilot 
plants employed in the original develop- 
ment of the Thermofor process to obtain 
basic engineering information on catalyst 
flow characteristics, cracking yields, and 
catalyst regeneration. The engineering 
information so obtained was used to de- 
sign an integrated unit to produce 500 
barrels per day, which preceded the first 
full-scale commercial installation of the 
process in 1943, Equipment is described 
in considerable detail and the operating 
procedure is reviewed. A brief compari- 
son is made of pilot plant and commer- 
cial Thermofor results. A bibliography 
of 5 references is included. 


Evaluation of Vapor Phase Reactions 
with Solid Catalysts. H. J. Henriques, 
Ind. Eng. Chem. 39 (1947) pp. 1564-70. 


Study of catalytic reactions with small 
amounts of feedstocks and catalysts re- 
quire special equipment and procedures 
if adequate precision is to be had. Com- 
mercially available pumps, flowmeters, 
and accessories are usually unsuited to 
the requirements of such work without 
extensive modifications. Equipment of 
rugged design and capable of close ex- 
perimental control has been developed 
to fit these needs. Such apparatus for 
the study of vapor-phase reactions over 
solid catalysts at pressures up to 50 
atmospheres and at elevated tempera- 
tures is described. Selection of equip- 
ment, materials of construction, design 
features and arrangements are discussed 
in considerable detail, and specific oper- 
ating procedures are given. The appa- 
ratus and procedure described have been 
in use for many years and can be rec- 
ommended as intensive. 


Fischer-Tropsch Synthesis Tests of 
Cobalt Catalysts at Atmospheric Pres- 
sure. Ropert B. ANDERSON, ABRAHAM 
Kriec, BERNARD SELIGMAN AND WILLIAM 
E. O’Nem1, Ind. Eng. Chem. 39 (1947) 
pp. 1548-54. 


The authors describe the methods of 
preparing and testing .a typical cobalt 
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catalyst. Usually tests with the same 
catalysts were reproducible, but tests 
with different catalysts prepared in the 
same manner showed much wider vari- 
ations. Pelleted catalysts produced more 
hydrocarbons, more light hydrocarbons 
and carbon dioxide than granular cata- 
lysts. Experiments were made in which 
the flow of synthesis gas was varied with 
the temperature adjusted to give the 
same percent of conversion. Under these 
conditions the degree of unsaturation 
increased with increase in flow and tem- 
perature. Except for the change in de- 
gree of unsaturation, the product dis- 
tribution was not significantly different 
up to temperatures of 205°C, Over-all 
activation energies of 24 to 27 kg.-cal. 
per mole were found for the synthesis. 
A flow diagram is given of the catalyst- 
testing unit, and the experimental data 
are given in detail in tabular and graph- 
ical form. A bibliography of 32 refer- 
ences is included. 


China’s Motor Fuels from Tung Oil. 
Cuta-CHu CHANG AND SHEN-Wu WAN, 
Ind. Eng. Chem. 39 (1947) pp. 1543-8. 

Vegetable oils or soaps of vegetable 
oils tend to crack thermally or catalyti- 
cally to decompose the fatty acids into 
hydrocarbons. Subsequent cracking of 
these hydrocarbons is similar to petro- 
leum cracking. During the war indus- 
trial batch-cracking processes were de- 
veloped in China to produce motor fuels 
from vegetable oils. Tung oil, which 
could not be exported on account of the 
blockade, served as the main raw mate- 
rial. The average commercial yield of 
crude oil was 76 percent by volume of 


the original tung oil, the gasoline con- 
tent of the crude oil being approximately 
25 percent by volume. Data are pre- 
sented in tabular form. Flow sheets are 
given for the experimental plant and 
for the gas cracking plant. 


Shell Succeeds in Producing Acrolein. 
F. G. Watson, Chem. Eng. 54 (1947) No. 
12, pp. 106-9. 

Although acrolein is a reactive and 
versatile chemical building block, its ex- 
tensive use has been restricted because 
of lack of an economical method of 
preparation. The process described in- 
volves the thermal cracking of diallyl 
ether, produced as a byproduct in the 
manufacture of allyl alcohol, followed 
by the distillation of the crude product 
to produce a refined acrolein of 96 to 
98 percent purity. Acrolein is a volatile 
liquid boiling at 126° F. It is clear and 
colorless in appearance. The odor is 
pungent and the vapors have a strong 
lachrymatory effect and are extremely 
irritating to the ‘nose and throat. For 
shipment the material is inhibited by the 
use of hydroquinone. No corrosion prob- 
lems were encountered and the plant is 
entirely constructed of mild carbon 
steel. The cracking of diallyl ether takes 
place at 30 pounds gage and 970° F. 
The plant is described in detail. One dif- 
ficulty encountered in the pilot plant 
that was remedied in the design of the 


“commercial unit was the plugging of the 


finished column packing by acrolein 
polymers formed during distillation. This 
was prevented by the continuous injec- 
tion of hydroquinone. 





Products: Properties, 


Utilization and Analysis 





Liquid Fuels and Chemical Products 
from Petroleum and Coal. F. H. GARNER, 
a? Inst. of Petroleum 33 (1947) pp. 678- 


The first part of the paper is con- 
cerned with a review of liquid fuels as 
applied power generation and for heat- 
ing. Fischer-Tropsch Process is briefly 
described and coal and petroleum as 
sources of liquid fuels are considered. 
The newer chemical products derived 
from coal, petroleum, shale, and natural 
gas tend to group into three types. First, 
those separated or made without major 
alteration of the source material. Sec- 
ondly, products built from one of the 
simpler molecules. And thirdly, prod- 
ucts derived from higher boiling point 
substances, that is from a group of hy- 
drocarbons rather than from individual 
hydrocarbons. Chemicals synthesized 
from simple molecules are largely de- 
rived from olefins, such as ethylene, pro- 
pylene and butylene, or from acetylene. 
Methane is a source of formaldehyde 
and methyl alcohol. Fatty acids and de- 
tergent. are derived from high mole- 
cular weight mixtures. : 


Aluminum Stearate Gels in Light Hy- 
drocarbon Oils. C. M. CawLey, f H. G. 
Carte, J. G. Kinc ann F. E. T. KincMan, 
som Inst. of Petroleum 33 (1947) pp. 649- 


The authors give an account of the 
preparation and properties of “gels” of 
aluminum stearate in several solvents, 
including benzene, cyclohexane, cyclo- 
hexene, and gasoline. Effects of so-called 
peptisers, such as phenols or alcohols, 
on the gelation process and gel properties 


are described. Effect of variables, such 
as concentration of soap and peptisers, 
moisture content of the soap and con- 
ditions of preparation 6n the stability of 
the products was studied. Other prop- 
erties of the gels considered included the 
phenomenon of anomalous viscosity and 
temperature sensitivity. Further infor- 
mation on the subject will be given in 
papers on “Incendiary Fuels for Vari- 
ous Purposes” and “Aluminum Stearate 
Gels for Use as Flame-Thrower Fuels.” 


The Extreme Pressure (E.P.) Lubri- 
cating Properties of Some Bromine and 
Iodine Compounds, Alone and in Pres- 
ence of Sulphur, with Observations on 
the Mechanism of the Development of 
E.P. Properties. W. Davey, Jour. Inst. of 
Petroleum 33 (1947) pp. 673-7. 

Investigation was undertaken to fur- 
nish a comparison between the E. P. 
properties of chlorine, bromine and 
iodine compounds. Blends of certain 
bromine and iodine compounds in Penn- 
sylvania 150 Neutral Oil were tested in 
the four ball machine, The bromine com- 
pounds were found to be markedly su- 
perior to the corresponding chlorine 
compounds, while the iodine compounds 
are inferior to both bromine and chlo- 
rine compounds. E. P. properties of 
blends of bromine and iodine compounds 
are greatly improved by the addition of 
reactive sulphur. The mechanism of 
action of bromine and iodine compounds 
as E. P. additives has been shown to 
be similar to that of chlorine compounds. 

he results of the tests are presented 
in considerable detail in tabular form, 
showing the results with each of the 
halogen compounds tested. 
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Polymers and Viscosity Index. H. C. 
Evans Anp D. W. Youne, Ind. Eng. Chem. 
39 (1947) pp. 1676-81. 

Certain polymers of high molecular 
weight can be added in small amounts 
to lubricating oils to improve the vis- 
cosity index. But not all polymers are 
capable of producing this effect, nor even 
all of the polymers that are soluble in 
lubricating oils. A graphical interpreta- 
tion is given of viscosity-index improve- 
ment by certain polymers, making use 
of data obtained during a study of the 
effect of temperature on the viscosity 
of high-molecular-weight polybutene in 
pure solvents. An explanation is given 
as to why the ability to improve the 
viscosity index is limited to polymers 
having definite solubility characteristics. 
Data are given showing that the vis- 
cosity index of polymer-oil blends can 
be greatly enhanced by adding as third 
components certain synthetic chemicals 
that influence the solubility relation be- 
tween oil and polymer. These three-com- 
ponent systems give oils of abnormally 
high viscosity index. Polymers of varied 
composition and solubility properties are 
blended into a numberof oils varying 
from —324 to 105 viscosity index. Data 
and curves presented show that the rela- 
tive ability of the various polymers to 
improve viscosity index varies with 
chemical structure, and the order of 
synthesis varies with the viscosity index 
of the oil into which they ate blended. 


The Use of Fillers in Bituminous Road 
Surfacing. A-Study of Filler-binder Sys- 
tems in Relation to Filler Characteristics. 
P. J. Riepen, Jour. Soc. Chem. Ind. 66 
(1947) pp. 299-309. 


The author describes a study of the 
fineness characteristics of a wide range 
of fillers used in the production of bitu- 
minous road surfacings. The object was 
to find a simple characteristic of the 
filler that is directly related to the be- 
havior of the filler-binder mixtures, both 
at low filler concentrations that occur 
in many types of thin surfacing, and at 
high filler concentrations that occur in 
dense surfacings of that “asphalt” type. 
An investigation is described of the flow 
properties of a number of filler-binder 
systems containing both tar and bitu- 
men binders, over a range of filler con- 
centrations from zero to the greatest 
amount that gave a cohesive mixture. 
The filler property found to be most 
simply related to these flow properties 
is the value of the fractional volume 
voids in the tightly-compacted dry filler. 
The determination of this value is de- 
scribed and it is shown that from it the 
“optimum binder content” of any filler 
can be readily calculated. It is shown 
that the relation between viscosity and 
filler concentration of any filler-binder 
system can be most simply interpreted 
if the concentration of filler is expressed 
in terms of the degree of packing of the 
filler as calculated from the fractional 
volume voids. The data are presented in 
considerable detail in tabular and graph- 
ical form. 


Determination of Olefinic Unsatura- 
tion. Cooperative Evaluation of Nitrogen 
Tetroxide Methods. E. T. Scare, Joun 
HERMAN AND G. R. Bonn, Jr., Ind. and Eng. 
Chem., Anal. Ed. 19 (1947) pp. 971-5. 

The paper presents in some detail the 
present status of the development work 
and the limitations and precisions of the 
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methods as interpreted from the data 
and contributions of the cooperators of 
an A.S.T.M. subcommittee group or- 
ganized for the purpose of developing 
methods of analysis of petroleum prod- 
ucts for hydrocarbon types. Two stand- 
ardized procedures for the determina- 
tion of olefins by reaction with nitrogen 
tetroxide were evaluated. Results of the 
work indicate that the methods give a 
satisfactory value for total olefin con- 
tent of hydrocarbon mixtures in the 
gasoline boiling range when the sample 
does not contain highly branched ole- 
fins. Further work is planned on highly 
branched olefins of the di- and triisobu- 
tylene type. Need for estimating olefin 
molecular weights, required with bro- 
mine number methods, is eliminated. 
Method A provides an olefin-free por- 
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tion of the test sample that is suitable 
for additional analysis for other hydro- 
carbon types. Work in the future will 
further improve the precision and accu- 
racy of the methods and extend their 
application to highly branched olefins. 


Practical Test for Estimating Storage 
Stability of Gasolines. E. L. Watters, 
D. L. Yasrorr, H. B. Minor anp H. E. 
Srppce, Ind. and Eng. Chem. Anal Ed. 19 
(1947) 987-91. 

A practical adaptation of the extra- 
polated gum time test for predicting the 
storage stability of gasoline is described. 
The original method required determi- 
nation of gum times under several ac- 
celerated conditions in order to permit 
evaluation of test accelerants, tempera- 
ture, and oxygen pressure. A modifica- 
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tion of the extrapolated'gum time pro. 
cedure has now been developed and js 
presented in the article. The modified 
procedure comprises a single aging or 
gum time test under accelerating condj- 
tions, moderated to the extent that aver- 
age effects can be assumed for test ac. 
celerants without introducing undue cer. 
tainty in stability predictions. The test 
can be used for evaluation of the stabil. 
ity of motor and aviation fuels, although 
in the present article samples are pre- 
sented only for motor fuels. The test 
has been found to be reproducible and 
to provide a reliable prediction of sta- 
bility. 


Institute of Petroleum 
Announces Volume No. 7 


The Institute of Petroleum, Manson 
House, 26 Portland Place, London, W. 
1, England, announces the release of 
Volume 7 of “Reviews of Petroleum 
Technology.” This is the first issue since 
1941 and will contain reviews reference 
to more than 3000 articles which ap- 
peared during 1941 to 1945. 

“Special products were manufactured 
to meet the exigencies of war, and the 
whole of the petroleum research organi- 
zations were devoting their total energies 
to that end,” an announcement says. 
“The results of these efforts are scat- 
tered throughout the scientific, technical 
and trade press of the world and ‘Re- 
views of Petroleum Technology’ affords 
a ready source of such information.” 

Cloth bound, the 535-page volume 
sells for 21 shillings, postage paid. In- 
stitute members may purchase one copy 
at 15 shillings. 


New Safety Directory 
Issued by Alfred M. Best 


The new Best’s Safety Directory for 
1948—covering the entire field of safety, 
fire protection and control, hygiene, first 
aid and sanitation—is now available to 
industry, as recently. announced by the 
Alfred M. Best Company’s safety engi- 
neering division. The directory combines 
all the features of a safety manual, di- 
rectory, index, encyclopedia and catalog 
into one comprehensive, illustrated, 494- 
page volume. The book is priced at $5 
with lower rates for quantities. Com- 
plete information may be obtained from 
Alfred M. Best Company, 75 Fulton 
Street, New York 7. 


New Wax Emulsion 
Developed for Ceramics 


A new wax emulsion which speeds 
the production of decorative semi-vitre- 
ous céramics such as dinnerware and 
which completely eliminates an entire 
firing process was announced today by 
Socony-Vacuum Oil Company, Inc., 
New York. 

The special wax emulsion is employed 
to provide a coating of wax on newly- 
formed ceramic ware in place of the 
starch used by conventional methods 
to fill the pores and then the varnish 
which is allowed to dry to a correct 
degree of tackiness before application 
of the decorative decalcomanias. 

Socony-Vacuum executives predicted 
that the emulsion will permit still fur- 
ther expansion in production of deco- 
rative semi-vitreous ware because of 
the fuel savings and through greater 
manufacturing flexibility. 
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completely eliminated in 
Mercury Actuated Dial 
Thermometers with the new magic pulse 
self-compensating capillary tubing which 
automatically corrects for ambient tem- 


Line error is 


AMERICAN 


peratures along the line. 


The comprehensive AMERICAN line 
of Vapor, Gas and Mercury actuated Dial 
Thermometers—each built for a specific 
purpose—has represented the ultimate 
in accuracy and durability for nearly a 
century. The magic pulse self-compensat- 
ing tubing now permits a wider applica- 
tion of the advantages inherent in mercury 
actuation. A Manning, Maxwell & Moore 
field engineer is available in your locality 
to demonstrate this new feature and help 
you select the correct instrument for your 


particular service. 


American Glass, Dial and Recording Ther- 
mometers are sold by leading distributors every- 
where. Write to them or to us for information. 


& 
ANIERIC 


Industrial Instruments 
A Product of 


MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft Gauges, 
Consolidated Safety and Relief Valves. 
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MADE EASIER 


FeicexlW Cutter rolls right thru 


any pipe—it’s now efficiency-balanced 


@ You find it surprising how much the new ba- 
lanced malleable frame of this Rimam takes the 
work out of pipe cutting, helped by its special tool- 
steel cutter wheel, factory tested to assure perfect 
circle cutting. Quick and easy does it, as users world- 
wide can tell you. Choice of 5 sizes to 
6" pipe; 4-wheel cutters to 4.” Seeing 
is believing — ask your Supply House. 












4-wheel Nos. 
42 & 44 for 
fast quarter- 
turn cutting. 
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U.S.P. 2,430,972. Butadiene Extraction. 


N. F. Black and L. E. Pirkle to Stand- 

ard Oil Development Company. 

A diolefin, such as butadiene, is de- 
sorbed from an ammoniacal cuprous salt 
solution which contains addition com- 
pounds of this salt and the diolefin by 
heating the solution while adding thereto 
sufficient free NHs to maintain in the 
heated solution a NHs concentration of 
about 11 mols per liter and a pH value 


of 9-13. Precipitation of acetylenes is , 


prevented by maintaining the indicated 
NH; concentration during the heating. 


U.S.P. 2,431,005. Recovery and Regener- 
ation of Isobutenes. E. E. Willauer 
and I. P. Jones to Standard Oil De- 
velopment Company. 

A hydrocarbon mixture containing iso- 
butene is contacted with 65 percent by 
weight of H:SO,. The acid extract pro- 
duced shall have an olefin to acid mol 
ratio of not more than 1:1. It is diluted 
with sufficient water to reduce the acid 
strength to 52-53 percent by weight and 
is then stripped with steam to recover 
the isobutene. The acidity is thereby 
further reduced to 41-45 percent while 
the temperature is raised to 160-220° F. 


U.S.P. 2,431,526. Recovery of Isobuty- 
lene. P. S. Viles to Standard Oil De- 
velopment Company. 


Emulsions of high mol wt. isobutylene 
polymers and water are intimately mixed 
with a normally liquid hydrocarbon sol- 
vent, e.g., a petroleum fraction in the 
gasoil boiling range, in’ an amount of at 
least 50 percent by weight of the poly- 
mer in the emulsion. A hydrocarbon 
phase and a water phase are formed on 
settling. The hydrocarbon phase is 
cracked and depolymerized to form light 
hydrocarbons containing isobutylene, 
which is recovered from the light hydro- 
carbons. A temperature of 800-1100° F. 
can, for example, be used in this heat 
treatment. 


U.S.P., 2,431,455. Contacting Liquids with 
Gaseous Fluids in the Presence of 
Solid Particles. F. H. Blanding to 
Standard Oil Development Company. 


A gaseous fluid is passed upwardly 
through a bed of solid particles of a size 
up to about 4-mesh in a contacting zone 
at a velocity sufficient to fluidize the 
particles and to cause violent agitation 
of the solid particles in the bed. Liquid 
is passed generally downwardly through 
the bed to contact the gaseous fluid 
which is then removed from above the 
contacting zone while liquid is removed 
from the bottom of the zone. The proc- 
ess can, for example, be used for remov- 
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Compiled by HEINZ HEINEMANN 


ing dust, e.g., catalyst fines, from gase- 
ous fluid, the introduced liquid serving 
for scrubbing the upflowing gases. The 
scrubbed-out dust is then removed with 
the liquid: 


U.S.P. 2,431,655. Method of Decolorizing 
Aromatic Hydrocarbons, J. L. Amos 
and K. E. Stober to The Dow Chem- 
ical Company. 

In a continuous fractional distillation 
of a mixture of benzene and toluene 
containing a colored impurity tending to 
distill with them, a solution of maleic 
anhydride in benzene or toluene is intro- 
duced into the distilling column at a 
point below the feed inlet where the to- 
luene left in the distillation residue is 
refluxing in concentrated form. The 
amount of maleic anhydride added shall 
be at- least equivalent to the amount of 
colored impurity present in this. reflux. 
While the benzene is obtained as the 
distillate, a liquid fraction containing 
the toluene is withdrawn from the col- 
umn and then distilled to separate color- 
less toluene, 


U.S.P. 2,431,792. Treatment of Petroleum 
Oil. N. J. Datesh and J. N. Datesh. 


The composition described in this pat- 
ent and used for demulsifying petroleum 
oils and removing and preventing sludge 
formation therein consists of 75 parts by 
weight of tar acid oil, eight parts of cre- 
sylic acid and three parts of benzol. 
Three parts of phenol and three parts of 
a saturated alcohol with not more than 
four C atoms can also be admixed. 


U.S.P. 2,432,109, Break-In Fuel. W. A. 
Zisman, H. R. Baker, and C. M. Mur- 
phy, Jr. 

Hydrocarbon fuel is substantially satu- 
rated with a monomeric lower tetra 
alkyl orthosilicate, e.g., with 0.5 percent 
by weight of the ethyl, propyl, or amyl 
compound. The fuel for internal com- 
bustion engines obtained reduces the 
break-in time from that normally re- 
quired. 


U.S.P. 2,432,135. Distillation of Oil Shale 
in Fluidized Condition with Simultane- 
ous Combustion of Spent Shale. F. T. 
Barr to Standard Oil Development 
Company. 

Finely divided oil shale is continuously 
charged into a stream initially compris- 
ing O-containing gas and is fluidized 
therein. The fluidized shale is maintained 
in a reactor for a certain period while 
sufficient combustion is promoted in the 
reactor to maintain a temperature of 
800-1000° F., thereby causing the forma- 
tion of gas and condensible volatile mat- 
ter from the oil shale. The stream con- 
taining these reaction products is con- 
tinuously removed overhead and the 


—— 


condensible hydrocarbons are separately 
recovered therefrom. 


U.S.P. 2,432,423. Purification and Com- 
pression of Ethylene. E. Hunter to 
Imperial Chemical Industries, Ltd. 
A gaseous mixture containing 10-95 

percent ethylene and contaminating gases 
which are not hydratable or more dif- 
ficultly hydratable than ethylene is bub- 
bled into water contained in a vessel in 
which a small vapor space is left above 
the water, under conditions at which 
ethylene hydrate forms, The unabsorbed 
gases are discharged through the vapor 
space from the vessel by adding more 
water to fill the vapor space. The ethyl- 
ene is recovered by subsequent dissoci- 
ation of the ethylene hydrate. 


U.S.P. 2,432,458. Separation of Diolefins 
from Hydrocarbon Mixtures with Cu- 
prous Ammonium Formate Solutions. 
H. C. Thober and R. G. Bowers to 
Sun Oil Company. 

Conjugated diolefins with 4-5 C atoms, 
e.g., butadiene, are separated from their 
mixture with less unsaturated hydrocar- 
bons by contacting this mixture with an 
aqueous solution containing 3.5-5.0 moles 
of*cuprous ammonium formate per liter. 
The diolefin is selectively absorbed by 
this solution. The extracting effect of 
the cuprous ammonium formate in the 
indicated concentration is considerably 
superior to that of, the corresponding 
acetate. 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,430,632. Preparation of a Tung- 
sten Sulfide Containing Catalyst. L. 
C. Fetterly to Shell Development 
Company. 

The patent describes a specific proc- 
ess for the production of a_ tungsten 
sulfide-containing catalyst and a tung- 
sten-nickel-sulfide catalyst from acidic 
aqueous solutions containing a tungstate 
compound (and, if desired, a nickel salt) 
by precipitation. 





U.S.P. 2,431,206. Conversion of Hydro- 
carbons. W. E. Spicer and J. A. Pierce 
to Standard Oil Development Com- 
pany. 

A catalyst for cracking hydrocarbon 























oils is formed by treating a bentonite | 
clay with 0.5-1.5 parts by weight per 
part of clay of 100 percent HeSO, diluted 
to about 12 percent concentration, for a 











period of time sufficient to remove a sub- | 
stantial amount of the alumina content 0 
the clay. Thereafter, 0.1-5 percent by 
weight of MgO is incorporated in the 
treated clay. The introduction of the rel- 
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SMOOTH ACCELERATION— 


“To cause to move or advance faster.’ 


For the finest motor fuel blend, use 


WARREN STABILIZED NATURAL GASOLINE 


WARREN PETROLEUM CORPORATION © 









TULSA 2; OKLAHOMA 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products — sem 





atively small amount of MgO into the 
modified clay tends to reduce the deacti- 
vating effect caused by steam. The new 
catalyst is particularly suitable for fluid 
catalyst conversion but can also be used 
in fixed bed units. 


U.S.P. 2,430,803. Preparation of a Sul- 
furic Acid-Silica Gel Catalyst. F. G. 
Ciapetta to The Atlantic Refining 
Company. 

Silica gel with an initial content of 3- 
15 percent by weight of water is im- 
pregnated with SOy in quantity sufficient 
only to unite with the water content of 
the gel to form conc. HsSQO, in the pores 
of the gel. Any excess of SO; is removed 
from the gel. The composition obtained 
can be used as a catalyst for reactions 
between organic compounds. 


U.S.P. 2,431,143. Fibrous Catalyst Sys- 
tem, A. H. Schutte to The Lummus 
Company. 

The invention relates to the employ- 

_ment of a catalyst or catalyst carrier of 

fibrous material, such as asbestos, glass 
wool, rock wool, or the like in chemical 
processes, e.g., in the conversion of hy- 
drocarbons. The short discrete fibers are 
continuously passed between a reaction 
zone and a reactivation zone while sus- 
pended in gaseous media. The patent de- 
scribes a process and apparatus for us- 
ing this material and treating it in the 
catalytic process. 


U.S.P, 2,431,427. Alumina Base Dehydra- 
tion Catalyst. W. A. Schulze and J. C. 
Hillyer to Phillips Petroleum Com- 
pany. 

The catalyst according to this patent 
consists of alumina formed by the dehy- 
dration of hydrated alumina together 
with 2-4 percent by weight of magnesia, 
4-6 percent of barium oxides calculated 
as Ba(OH)s and 4-6 percent of potas- 
sium oxide calculated as KOH. The cat- 
alyst is particularly valuable for the de- 
hydrogenation of butenes to butadiene 
and of ethylbenzene to styrene. 


U.S.P. 2,431,499. Settling Catalyst from 
Oil Having an Inert Gas Thereabove. 
J. S. Palmer to Standard Oil Develop- 
ment Company. 

In order to remove finely divided solid 
catalyst from a liquid hydrocarbon oil, 
the mixture is introduced into a settling 
vessel arranged with a vapor space above 
the oil surface to prevent contact of the 
oil with the atmosphere. The mixture is 
maintained in this vessel under a tem- 
perature substantially above the b.p. of 
water. Inert gas, e.g., methane, is passed 
through the vapor space to purge it of 
condensible vapors. The catalyst settles 
under the influence of gravity. 


U.S.P. 2,432,136. Method for Concentrat- 
ing Aqueous Solutions of Hygroscopic 
Liquids, J. W. Bertetti to Pan Ameri- 
can Refining Corporation. 

Diluted sulfuric acid, such as obtained 
in refining or catalytic processes in the 
petroleum industry, is subjected as a 
film to indirect heat exchange with a 
relatively highly heated exchange me- 
dium. A second stream of the acid is 
passed from a separate source over an 
adjacent heat exchange surface contain- 
ing a relatively cool heat exchange me- 
dium. The temperature of the relatively 
high temperature film is maintained be- 
low its b.p. at the given pressure. Both 
streams are separately withdrawn. The 
process is particularly designed to fur- 
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ther concentrate sulfuric acid of at least 
88 percent. By bringing hot acid of such 
strength into predetermined relation to 
cold acid of about the same strength, 
water vapor will pass from the hot to 
the cold acid and the hot acid is thus 
concentrated. 


U.S.P. 2,431,630. Method and Apparatus 
for Regeneration of Catalyst. M. H. 
Arveson to Standard Oil Company 
(Indiana). 


In the regeneration of a fluidized heat 
resistant catalytic material by burning 
carbonaceous contaminants, residual re- 
generation products are stripped from 
the catalyst. material by introducing 
steam into the regeneration zone. An 
apparatus for this steam treatment of the 
catalyst and for the heat exchange there- 
in is described and claimed. 


U.S.P. 2,431,768. Recovery of Aluminum 
Halides from Sludges Thereof. M. J. 
Murray to Universal Oil Products 
Company. 

A1Cls; is recovered from a sludge con- 
taining it by reacting this sludge with 
elemental S at elevated temperature, e.g., 
at 200-300° C. A normally gaseous phase 
containing HS, a normally liquid phase 
containing carbonaceous material, and a 
normally solid phase containing alumi- 
num halide are formed and separated 
from one another. 


U.S.P. 2,431,803. Catalyst Chamber Con- 
struction. J. A. Guyer and L. G. Mo- 
lique to Phillips Petroleum Company. 


The patent relates to a multi-bed cata- 
lyst chamber. The shell of this chamber 
has an outer insulation and an inner re- 
fractory insulation lining. This inner in- 
sulation comprises a mixture of silica, 
alumina, ferric oxide, ferrous oxide, cal- 
cium oxide and titanium oxide. This lin- 
ing is provided with ledges on which 
supporting means for the catalyst are 
mounted. The insulating material has 
sufficient strength to resist the shearing 
forces of the weight of the catalyst. 


U.S.P. 2,432,286. Preparation of a Copre- 
cipitated Alumina-Molybdena Catalyst. 
W. H. Claussen and H. B. Wellman 
to California Research Corporation. 


In the production of a coprecipitated 
Al-Mo-oxide catalyst, a dissolved Al 
salt, such as the chloride, acetate, or 
nitrate is slowly added to a precipitating 
medium constituted by an alkaline solu- 
tion of ammonium molybdate and am- 
monia with a relatively high initial pH 
value. This addition is continued until 
the pH falls to within and not below the 
range of about 7.25-8.0. The readily fil- 
terable precipitate thus obtained is re- 
covered. 


U.S.P. 2,432,405. Separation of Hydrogen 
Fluoride from Hydrocarbons by Dis- 
tillation and Partial Condensation, C. 
G. Gerhold to Universal Oil Products 
Company. 

Hydrocarbons containing dissolved 
HF are subjected to fractional distilla- 
tion to vaporize a portion of the hydro- 
carbons and substantially all of the HF. 
The resultant vapors are partially con- 
densed to form a hydrocarbon conden- 
Sate containing a smaller percentage of 
dissolved HF than the original hydro- 
carbons. The uncondensed vapors com- 
E substantially all of the HF vapor- 
ized, 





CRACKING AND REFORMING | 





U.S.P. 2,430,784. Conversion of Hydro- 
carbons. R. F. Ruthruff to The M. W. 
Kellogg Company. 4 
In the catalytic cracking of high-boil- 

ing hydrocarbons to form low-boiling 

hydrocarbons of the gasoline boiling 
range, the hydrocarbon charge is first 

separated into a light fraction and a 

heavy fraction. The heavy fraction js 

contacted with hot regenerated catalyst 
so that the heat imparted to the oil by 
the hot catalyst causes carbon-producing 
reaction conditions and a deposit of car- 
bon on the catalyst. The catalyst is then 
circulated into contact with the light 
fraction under reaction conditions adapt- 
ed to produce the required degree of 
conversion into low-boiling hydrocar- 
bons of the gasoline boiling range. It is 
believed that it is not the so-called crack- 
ing catalyst, particularly the silica-alu- 
mina catalyst, as such which generally 
forms the true cracking catalyst but the 
carbon or carbonaceous deposit formed 
on said material, and this deposit is in 
the present case formed before the cata- 
lytic treatment of the light fraction to be 
converted into low-boiling hydrocarbons. 


U.S.P. 2,431,060. Petroleum Product 
Cracking Apparatus. F. E. Mason. 
The patent describes an apparatus for 

cracking or otherwise thermally treating 
third structure gasoline in order to in- 
crease its octane value. It is provided 
with baths of molten lead through which 
the vaporized charge is passed. 


U.S.P. 2,431,243. Conversion of Hydro- 
carbon Oils. B. S. Greensfelder, H. H. 
Voge, and G. M. Good to Shell De- 
velopment Company. 

Hydrocarbon oils boiling above the 
gasoline boiling range are converted into 
anti-knock gasoline and the like by 
cracking them with a clay type catalyst 
at a temperature of 950° F. till 50-75 
percent are converted. Several fractions 
are cut from the reaction effluent. A re- 
sulting reflux condensate heavier than 
gasoline is hydrogenated with a self- 
active catalyst. The product of this hy- 
drogenation is combined with a heavy 
gasoline fraction of the cracking prod- 
uct. This mixture is again catalytically 
cracked at a temperature of 750-950° F. 
and the reaction effluent is fractionated. 
The gasoline fraction thus obtained is 
combined with such an amount of a light 
gasoline fraction with an end point of 
200-300° F. obtained in the fractionation 
of the effluent of the first cracking step 
that an olefinic gasoline of suitable vola- 
tilibility is obtained. 


U.S.P. 2,431,462. Catalytic Treatment of 
Hydrocarbons. D. L. Campbell and H. 
Z. Martin to Standard Oil Develop- 
ment Company. 

The patent describes a process for the 
catalytic treatment (e.g., cracking) of 
hydrocarbons, wherein at least a portion 
of the heat developed in the regeneration 
of the catalyst is used to convert liquid 
water into high pressure steam ‘by direct 
contact with the regenerated catalyst. 


. 

U.S.P. 2,431,485. Process for Converting 

Hydrocarbons. W. O. Keeling. 

A_ vaporized hydrocarbon charging 
stock is cracked while in contact with 
a hydrocarbon heat carrier gas having 
a temperature sufficient to supply heat 
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Building steel plate fabricated equipment is only part of our job. 
Transporting that equipment to the customer’s site often involves 
ingenious planning and meticulous attention to the details of loading. 

Routing these bulky shipments through the varying clearance 
limitations imposed by the different railroads is, in many respects, 
like threading a needle. “Know how” makes the job easier and 
quicker. 

The General American Plate & Welding Division Plant Jocated 
at Sharon, Pa., has direct access to a number of heavy duty freight 
carriers. One of these railroads has the widest clearances of any 
road in the United States. 

General American’s “know how” in the transportation fiéld is 
born of long years of experience in the operation of the largest 
fleet of privately owned tank cars in the world. 

When you call on General American, you know you'll have a 
smooth running job from the preliminary planning stage to the 
day your new equipment is ready to operate. 


“TRANSPORTATION © 
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SALES OFFICE: 10 East 49th St, Dept. 900 New York 17, N.Y. 
WORKS: Sharon, Pa, East Chicago, Ind. 

OFFICES: Chicago, Sharon, Louisville, Orlando, Washington, D. C. 

Pittsburgh, St. Louis, Salt Lake City, Cleveland. 
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for cracking the vapors. The heat car- 
rier gas is passed through a dehydrogen- 
ating catalyst to convert saturated hy- 
drocarbons therein to olefins before it 
is heated to the cracking temperature 
and mixed with the charge. The cracked 
vapor-gas mixture is further treated to 
obtain a cycle stock, a motor fuel dis- 
tillate, a gas residue and a liquid residue. 
The gas residue is catalytically poly- 
merized and a polymer distillate is then 
separated from the gas residue. The lat- 
ter is returned to the dehydrogenation 
zone as heat carrier gas. Hydrocarbons 
of 2-6 C atoms can be used after dehy- 
drogenation as the heat carrier gas. 


U.S.P, 2,432,277. Catalytic Cracking of 
Hydrocarbon Oils. J. M. Brackenbury 
to Shell Development Company. 

This patent describes and claims a 
process for producing valuable normally 
gaseous and normally liquid hydrocar- 
bons from hydrocarbon oil of higher 
mol. wt. and b.p. by cracking the oil in 
the presence of a fluidized finely divided 
catalyst arranged as a continuously re- 
plenished bed. , 


U.S.P. 2,432,298. Process and Apparatus 
for Thermal Conversion of Hydrocar- 
bons. S. C. Eastwood and L. P. Evans 
to Socony-Vacuum Oil Company, Inc. 
In the thermal cracking of hydrocar- 

bons at high temperature a dense phase 

suspension of a powdered solid is main- 

tained in hydrocarbon vapors within a 

reaction zone. A dense phase suspension 

of this solid is also maintained in a gase- 
ous heating medium within a heating 
zone completely enclosing the reaction 
zone for indirect heat transfer. A con- 
tinuous stream of the hydrocarbons to be 
cracked is supplied to the reaction zone. 
A portion of the’solid in this zone is 
settled and transferred for suspension to 
the heating zone. A gas stream carrying 
fresh solid to make up for the losses is 
injected into the settled solid during its 
transfer to the heating zone and a gase- 

ous heating medium is supplied as a 

continuous stream to this zone. The hot 

solid from the heating zone is trans- 
ferred as a dense phase suspension to the 
reaction zone. 





ISOMERIZATION 





U.S.P. 2,430,979. Catalytic Isomerization 
of Paraffinic Hydrocarbons. O. Gerbes 
to Standard Oil Development Com- 
pany. 

The patent describes a process for 
isomerizing paraffinic hydrocarbons in 
such a manner that a portion of the 
heated feed stock is used to provide heat 
for stripping hydrogen halide from the 
reaction effluent also containing metallic 
halide used as a catalyst in the isomeri- 
zation reaction together with hydrogen 
halide promoter, while another portion 
of the heated feed in admixture with 
cool feed is subjected to the isomerizing 
reaction. Contaminants boiling above the 
hydrocarbons present are removed as a 
residue from the stripping and distilling 
zone of the reaction effluent. 


U.S.P. 2,431,755. Isomerization of Cyclo- 
Olefins. V. N. Ipatieff and H. Pines to 
Universal Oil Produtts Company. 

A, cyclic-monoolefinic hydrocarbon 
having in the hydrocarbon ring at least 
one C atom with two substituent groups 
attached thereto, and at least one other 
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C atom with only hydrogen attached 
thereto, e.g., gem di-alkyl cyclohexene or 
2,2,4-trimethyl-cyclohexene-1, is treated 
in the presence of an acid acting isom- 
erizing catalyst, such as an acid-acting 
salt, a mineral acid, or a silica-alumina 
composite, preferably at a temperature 
of 100-450° C. A cyclic-monoolefinie hy- 
drocarbon is formed in which not more 
than one substituent group is in chem- 
ical combination with each C atom of 
the hydrocarbon ring. 1,2,4-trimethyl- 
cyclohexene-5 is obtained from the 2,2,4- 
trimethyl-cyclohexene-1. 





ALKYLATION 





U.S.P. 2,430,453. Prevention of Siliceous 
Deposits in Fluorine-Containing Cata- 
lyst Hydrocarbon Conversions. R. C. 

ole -to Phillips Petroleum Company. 

In the alkylation of paraffins with ole- 

fins by means of fluorine-containing cata- 
lysts, an alkylation conversion effluent 
containing organic F-compounds is con- 
tacted with a contact material containing 
minor proportions of silica for the pur- 
pose of removing the organic F-com- 
pounds under conditions such that SiF, 
contaminates a resulting hydrocarbon ef- 
fluent in an amount of less than about 
0.01 percent by weight. This effluent is 
fractionated under conditions such that 
the SiF, forms siliceous deposits in an 
overhead fraction. Water is introduced 
directly into this overhead fraction in an 
amount sufficient to remove the siliceous 
deposits. The water containing them is 
then discharged. 


U.S.P. 2,430,516. Catalytic Alkylation of 
Aromatic Hydrocarbons by Normal 
Paraffins. A. P. Lien arid B. H. Shoe- 
maker to Standard Oil Company (In- 
diana). 

An aromatic hydrocarbon, e.g., beén- 
zene, is intimately contacted with a nor- 
mal paraffinic hydrocarbon, preferably 
one with at least 5 C atoms, in the pres- 
ence of a HF-catalyst promoted with 
1-20 percent by weight of BF; at a con- 
version temperature (e.g., 180-400° F.) 
and under a pressure sufficient to main- 
tain liquid phase conversion conditions 
(e.g., 200-2000 psi.). Alkyl aromatic hy- 
drocarbons and isoparaffins are pro- 
duced. 


U.S.P. 2,430,673. Alkylation of Hydro- 
carbons in the Presence of Sulfuric 
Acid. J. D. Gibson and R. C. Cole to 
Phillips Petroleum Co. 

In the alkylation of isoparaffins with 
olefins a catalyst is employed which con- 
tains conc. H:SO, and a relatively small 
percentage of a fatty acid of at least 10 
C atoms per molecule, such as stearic 
acid. This fatty acid acts as an emulsifier 
and effects the desired reaction to pro- 
ceed easier and more complete. 


U.S.P. 2,431,166. Catalytic Alkylation of 
Hydrocarbons. C. K. Buell and R. G. 
Boatright to Phillips Petroleum Com- 
pany. 

The patent describes a process for the 
addition of a single ethyl group to an 
alkylatable aromatic hydrocarbon, e.g. 
for the production of monoethyl benzene 
from a mixture of benzene and ethylene. 
The mixture is passed through a long 
alkylation zone which contains a solid 
granular synthetic silica-alumina cata- 
lyst. Increased pressure and an initial 
alkylation temperature of 490-525° F. 
are employed. An olefin free stream of 












the aromatic hydrocarbon having a tem- 
perature below the reaction temperature 
is added to at least one intermediate 
point of the reaction zone to minimize 
the formation of polyethyl derivatives 
and to keep the reaction temperature not 
higher than 525° F. 


U.S.P. 2,431,500. Alkylation Process. J, 
Penick to Socony-Vacuum Oj 

Company, Inc. 

This patent describes a method for 
controlling the temperature of a reaction 
mixture in an alkylation process wherein 
a liquid isoparaffin, a liquid olefin and 
HF catalyst are fed to a single-pass re- 
action zone, the volume of HF fed to 
this zone being regulated in a particular 
manner. 


U.S.P. 2,431,685. Process for Alkylation 
of an Organic Compound with an Ole- 
fin in Presence of Hydrofluoric Acid. 
G. N. Cade to Phillips -Petroleum 
Company. 

A low-boiling olefin, e.g. ethylene, is 
hydrated in the presence of aqueous HF 
to form an alcohol. The resulting mix- 
ture of alcohol, water and HF is sub- 
jected to acid fractional distillation. An 
olefin, preferably a higher-boiling one, 
is reacted with an alkylatable organic 
compound, e.g. isobutane, in the pres- 
ence of a liquid HF alkylation catalyst 
containing a smal] amount of an alcohol. 
Liquid HF and a material containing 
alkylation products are separated from 
effluents of this reaction. A major por- 
tion of this HF is returned to the alky- 
lating step. A minor portion of the HF 
is passed to the aforesaid fractional dis- 
tillation step. Aqueous HF removed 
from this step is passed to the hydration 
step. A mixture comprising an alcohol 
and HF is also removed from the frac- 
tional distillation step and passed to the 
alkylation step. 


U.S.P. 2,432,030. Production of Paraf- 
fins. M. P. Matuszak to Phillips Pe- 
troleum Company. 

Normally liquid paraffins are produced 
from lower-boiling isoparaffins, such as 
isobutane or isopentane, by intimately 
mixing the liquid isoparaffins with a HF 
catalyst at a reaction temperature and 
a pressure substantially that of the vapor 
pressure of the mixture and continuously 
adding to the vapor zone of the reaction 
zone a low-boiling olefin, such as pro- 
pylene, as a vapor at a rate such that 
the olefin reacts with HF to yield the 
corresponding alkyl fluoride prior to be- 
coming mixed with the liquid mixture. 
Additional amounts of the low-boiling 
isoparaffin and of HF are continuously 
added as liquids to the liquid zone of 
the reaction zone. A portion of the liq- 
uid mixture is continuously removed 
from the reaction zone, and the higher- 
boiling paraffins produced are recovered 
from this removed portion. 


U.S.P. 2,432,482, Alkylation Process. M. 
P. Matuszak to Phillips Petroleum 
Company. 

The patent describes and claims 4 
process for the alkylation of an 1s0- 
paraffin with an olefin in the presence of 
HF. A relatively easily alkylatable cyclic 
organic compound, such as furan, is in- 
troduced to a secondary alkylation zone 
containing the total hydrocarbon efflu- 
ent of the primary alkylation zone in- 
cluding organic fluorine compounds 
formed therein. The cyclic compoun 
added shall be in stoichiometric excess 
of the organic fluorine compounds. The 
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latter are alkylated with the cyclic com- 

und in the secondary alkylation zone 
in the presence of HF, and the organic 
fluorine compounds are thus removed 
from the alkylate. 


U.S.P. 2,432,281. HF Alkylation. H. P. 
Caldwell to Socony-Vacuum Oil Com- 
pany, Inc. 

Cold liquid HF is sprayed into a va- 
porous mixture of isoparaffins and ole- 
fins. The temperature and relative 
amount of HF used are such that sub- 
stantially complete condensation is 
caused: The liquid mixture of HF and 
hydrocarbons is settled and a high qual- 
ity anti-knock motor fuel component is 


recovered as the product from the hy- 
drocarbon layer. ’ 


U.S.P. 2,432,381. Preparation of Alkyl- 
Substituted Aromatic Hydrocarbons. 
D. C. Coffman and J. R. Roland to 
E. I. du Pont de Nemours & Com- 
pany. 

Short chain alkyl-substituted aromatic 
hydrocarbons, such as toluene, ethyl- 
benzene, or cumene, are reacted with 
ethylene in the presence of a catalyst 
containing the C — N — grouping and 
consisting of an oxime, hydrazone, 
azine, semicarbazone, a Schiff’s base, or 
an anil of ketaldones. Acetone ‘oxime 
and benzalazine are examples of such 
catalysts. 





POLYMERIZATION 


AND CONVERSION 





U.S.P. 2,430,460. Prevention of Siliceous 
Deposits in Processes wherein Hydro- 
carbons are Contacted with Organic 
Fluorine-Removing Material Contain- 
ing Silica. F. E. Frey to Phillips Pe- 
troleum Company. 

The process of this patent for the con- 
version of hydrocarbons in the presence 
of fluorine-containing catalysts is simi- 
lar to that of U.S. patent 2,430,453, In 
the present case the accumulation of 
gelatinous siliceous deposits in the low- 
boiling fraction from the fractionated 
distillation is prevented by the introduc- 
tion of an aqueous solution of sodium 
hexametaphosphate into this fraction. 
The pH of this solution is maintained 
above 4 by the addition of borax. The 
use of this solution instead of water 
eliminates difficulties otherwise arising 
in the scrubbing operation for the re- 
moval of siliceous deposits. 


U.S.P. 2,430,562. Polymerization of Bu- 
tadiene-1,3 Hydrocarbons. C. F. Fryl- 
ing to The B, F, Goodrich Company. 
A monomeric mixture of butadiene-1,3 

and styrene is emulsified in an aqueous 

emulsion. An alkali metal xanthate and 
an oxygen supplying persalt are added 
to the emulsion which is then subjected 
to polymerization in the presence of the 
xanthogen continuously formed by the 
reaction of the xanthate and the persalt. 

Sodium isopropylxanthate and potassium 

persulfate can, for example, be employed 

as the additives to the emulsion. 


U.S.P. 2,430,590. Polymerization of Con- 
jugated Dienes in Presence of Bio- 
ogical Oxidation Catalysts. W. D. 
Stewart to The B. F. Goodrich Com- 
pany. 

A mixture of butadiene-1,3 and a vinyl 
compound, such as styrene, emulsified 
in a greater quantity of a continuous 
water phase is polymerized in the pres- 
ence of 0.001-1 percerit by weight based 
on polymerizable material of an auxin, 
such as indole-3-propionic acid, and of 
an O,-supplying polymerization initiator. 


U.S.P. 2,430,591. Ureides of Glyoxylic 
and Glycocollic Acids as Catalysts for 
the Polymerization of Butadiene-1,3 
Hydrocarbons. W. D. Stewart to The 
B. F. Goodrich Company. 

A mixture of butadiene-1,3 and a 
compound copolymerizable therewith, 
e.g. acrylonitrile or styrene, is polymer- 
ized in aqueous emulsion in the presence 
of an amount of 0.01-l1 percent by 
weight, based on the amount of poly- 
merizable material, of an ureide ob- 
tained by condensing urea with glyoxy- 
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lic acid or glycocollic acid (allantoin or 
hydantoin). 


U.S.P. 2,430,724. Catalytic Conversion of 
Hydrocarbons. J. R. Meadow to So- 
cony-Vacuum Oil Company, Inc. 

In the catalytic conversion of hydro- 
carbons in vapor form in the presence 
of a porous silica-alumina catalyst which 
is regenerated by burning of combustible 
deposits and is then recycled, the cata- 
lyst is treated after repeated regenera- 
tion when its activity has declined due 
to effects other than deposition of com- 
bustible materials by contacting it with 
vapor of a hydrocarbon fraction which 
previously has been treated with HF 
and contains organic fluorides in an 
amount not greater than 3 percent by 
weight. After this treatment the catalyst 
is again contacted with hydrocarbon 
vapor free of fluorides. 


U.S.P. 2,430,735. Catalytic Conversion 
of Hydrocarbons. F. E. Ray, R. Lee, 
and J. R. Meadow to Socony-Vacuum 
Oil Company, Inc. 

The process of this patent is very 
similar to that of U.S. patent 2,430,724. 
In the present case a hydrocarbon vapor 
which contains not more than 3 percent 
of organic fluorides, e.g. propyl fluoride, 
is used for the reactivation of the cata- 
lyst after repeated regenerations by 
burning off combustible deposits thereon. 


U.S.P. 2,431,403. Polymerization of Bu- 
tadiene. H. L. Johnson, H. G. Voel- 
ker, and A. P. Stuart to Sun Oil Com- 
pany. 

A butadiene compound, such as buta- 
diene proper or methyl butadiene, is 
contacted at a temperature of 350-450° 
C. with fused alumina. A pressure within 
the range of atmospheric to about 200 
psi can be used. Materially higher yields 
of polymerization products, particularly 
dimers, are obtained than with the use 
of other contact masses. 


U.S.P. 2,341,461. Olefinic Polymerization 
Pre-treatment, J. D. Calfee and R. M. 
Thomas to Standard Oil Development 
Company. 

In the polymerization of a major pro- 
portion of isobutylene and a minor pro- 
portion of a poly olefin with 4-10 C 
atoms, the mixture of the hydrocarbons 
is cooled to a temperature of —40 to 
— 103° C. A metal halide, such as alumi- 
num hydroxy chloride, stannic chloride, 
silicon tetrachloride, titanium hydroxy 
chloride, or zirconium hydroxy chloride 
is added to the cooled mixture in an 
amount of 0.1-0.2 percent so that no 
polymerization occurs but purification is 


effected. Thereafter, the mixture is poly. 
merized at the indicated temperature 
with a Friedel-Crafts polymerization 
catalyst. AlCl, dissolved in methyl chlo. 
ride can, for example, be employed as 
this catalyst. The pre-treatment with 
small quantities of the said halides not 
only eliminates the effect of traces of 
impurities but greatly reduces or en- 
tirely eliminates the induction period. 


U.S.P. 2,431,454. Preparation of Low 
Molecular Weight Olefin Polymers, 
H. Beck and D. W. Young to Stand- 
ard Oil Development Company. 
For the preparation of low molecular 

weight polymers of Cs to Cs olefins, rela- 

tively higher molecular weight polymers 
of Cs to Cs olefins are dissolved in an 
inert liquid solvent, such as an alkyl 

halide. The solution is contacted with a 

Friedel-Crafts catalyst dissolved in the 

same solvent at a temperature of — 25° 

to 100° C. for a period sufficient to con- 
vert the higher mol. w. polymers to 
polymers boiling in the range of 93-343° 

The higher mol. w. polymers can 

also be dispersed for the treatment in a 

solution of the catalyst in the inert 

solvent. 


U.S.P. 2,431,549. Conversion of Olefins 
with Hydrogen Fluoride Catalyst. F. 
E, Frey to Phillips Petroleum Com- 
pany. 

An aliphatic hydrocarbon material 
comprising low-boiling olefin (e.g. bu- 
tene) is subjected to the action of a 
catalyst consisting of 02-3 times its 
weight of conc. HF under reaction con- 
ditions such as to effect a reconstruc- 
tion reaction involving conversion of a 
substantial portion of the olefin charged 
to normally liquid low-boiling non-olefin 
hydrocarbons. A particular process for 
the treatment of the reaction effluent 
to obtain normally liquid low-boiling 
non-olefin hydrocarbons and recover HF 
is described and claimed. A temperature 
of 121° C. at a pressure of about 500 psi 
can, for example, be used for 5 hours in 
the reconstruction treatment of butene-l. 


U.S.P. 2,431,715. Prevention of Corro- 
sion in Hydrogen Fluoride Catalytic 
Organic Reactions. A. Wachter to 
Shell Development Company. 

In order to inhibit corrosion of the 
metal-containing surface of apparatus 
for the conversion of hydrocarbons in 
the presence of HF catalysts, a metal 
of groups IV and V of the periodic ta- 
ble, such as As, Sb, and Bi, is injected 
at a plurality of points of the apparatus 
or system. These metals can be intro- 
duced into the system mixed with a por- 
tion of the hydrocarbon charge. If the 
metal surface in contact with the react- 
ants comprises a ferrous metal the con- 
centration of the inhibitor metal to be 
maintained in the reaction zone will be 
0.01-20 percent by weight of the cata- 
lyst. 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,431,515. Production of an Aro- 
matic Gasoline. R. M. Shephardson 
to Standard Oil Development Com- 
pany. 

Naphtha is catalytically hydroformed 
to produce ‘constituents in the gasoline 
boiling range. A fraction boiling between 
250-450° F. and containing aromatic and 
non-aromatic hydrocarbon constituents 
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is separated from the reaction products 
and heated to a temperature of at least 
1200° F. for a relatively short time (e.g. 
less than 10 seconds) to convert non- 
aromatic constituents largely to olefins 
and diolefins and to convert high boiling 
aromatics to lower boiling ones, such as 
benzene and toluene. Olefinic hydro- 
carbons are separated from the products 
of this reaction. An aromatic fraction 
in the aviation boiling range remains as 
the product of the process. 


U.S.P. 2,431,756. Treatment of Terpene 
Hydrocarbons. V. N. Ipatieff and H. 
Pines to Universal Oil Products Com- 
pany. 

A monocyclic olefinic hydrocarbon 
with 2 double bonds is reacted in the 
presence of halogen, hydrogen halide, 
halohydrocarbon, a halogenated carbox- 
ylic acid, or an acyl halide as a homo- 
geneous catalyst at liquid phase condi- 
tions and a temperature of 100-400° C. 
Aromatic hydrocarbons are obtained, 
eg. p-cymene from limonene. 


U.S.P. 2,431,763. Manufacture of Poly- 
cyclic Hydrocarbons. W. J. Mattox to 
Universal Oil Products Company, 

\ substituted aromatic hydrocarbon 
containing at least one alkenyl substi- 
tuent group, wherein the substituents 
are attached to the nuclear C atoms in 
ortho position to each other and have 
a sum of at least 4 C atoms in straight 
chain arrangement, is reacted in the 
presence of a hydrogen halide at a tem- 
perature of 300-600° C. A refractory 





metal oxide, such as alumina, can also | 


be present, Naphthalene can, for exam- 


ple, be produced by this process from 


butenylbenzene. 


U.S.P. 2,431,940. Dealkylation of Hydro- 

carbons. R. M. Kennedy and S. J. 
Hetzel to Sun Oil Company. 
Substituted aromatic hydrocarbons, 
other than monomethyl aromatic hydro- 
carbons, are contacted under dealkylat- 
ing conditions, e.g. at a temperature of 
200-700° C. in the presence of hydrogen 
with a catalyst consisting of a major 
proportion of silica gel and minor pro- 
portion of alumina and Ni. 80-99.98 per- 
cent silica gel, 0.01-10 percent alumina 
and 0.01-10 percent Ni can, for exam- 
ple, be used. 





DESULFURIZATION 





U.S.P. 2,430,981. Method of Stabilizing 
Sulfur and Sulfur Compounds in 
Crude Petroleum. C. O. Hoover to 
Air Reduction Company, Inc. 
Cuprous naphthenate is added to crude 

petroleum to convert unstable S com- 
pounds contained therein into stable S 
compounds. If the crude is then dis- 
tilled, distillates are obtained which are 
substantially free from H.S, mercaptans, 
disulfides, and elementary S. The amount 
of cuprous naphthenates added need 
only be a fraction of that equivalent to 
the S present in the crude petroleum. 


U.S.P. 2,430,982. Method for Removing 
Volatile Sulfur Compounds from Hy- 
drocarbon Gases. C. O. Hoover to Air 
Reduction Company, Inc. 
Hydrocarbon gas w hich contains vola- 


tile S compounds, such as HS, mercap- 


tans, and/or disulfides is contacted with 
a solution of cuprous napththenate in 
an organic liquid having a b.p. higher 
than the condensing temperature of the 
purified hydrocarbon gas at the pressure 
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employed, A petroleum oil can be em- 
plo red as the solvent. In this operation 
fe is precipitated as Cu:S, the mercap- 
tans are transformed into non-volatile 
cuprous mercaptide, and the disulfides 
are converted into relatively stable, non- 
yolatile compounds. 


U.S.P. 2,431,770. Sweetening Process. 
D. E. Payne and V. Voorhees to 
Standard Oil Company (Indiana). 
The patent describes and claims a proc- 

ess of sweetening mercaptan-containing 

petroleum distillates by treating these 
distillates first with an aqueous alkali 
solution containing a solutizer for mer- 
captans. The caustic alkali solution con- 
taining dissolved mercaptans is regen- 
erated by a particular process and the 
regenerated liquid is employed for the 
treatment of the partially sweetened 
distillate first obtained in a second ex- 
traction zone. 


U.S.P. 2,431,920. Catalytic Treatment of 
Sulfur-Bearing Hydrocarbon Distil- 
lates. R. M. Cole to Shell Develop- 
ment Company. 

Cracked gasolines and similar hydro- 
carbon distillates with a content of S 
compounds equivalent to more than 0.10 
percent S are improved by selectively 
extracting mercaptans therefrom and 
continuously passing the treated material 
in the vapor phase in admixture with 
1-30 vols. of hydrogen through a reac- 
tion zone containing a hydrogenation- 
dehydrogenation sulfide of a metal of 
the iron group at a temperature of 850- 
910° F. and a pressure of at least 20 
atm. but insufficient to cause destruc- 
tive hydrogenation. The amount of aro- 
matic hydrocarbons is increased and 
that of olefins is decreased in this proc- 
ess. The S concentration in the hydro- 
carbon feed to the reaction zone shall 
be maintained below 0.10 percent by re- 
cycling a portion of the treated product. 










U.S.P. 2,432,301. Conversion of Hydro- 
sulfides to Neutral Sulfur Compounds. 
L. C. Fetterly to Shell Development 
Company. 










A spent aqueous alkaline solution con- 
taining hydrosulfides, e.g. H:S or mer- 
captans, extracted from sour hydrocar- 
bons is contacted with an oxygen-con- 
taining oxidizing agent, e.g. air, in the 
presence of a small amount of an indigo 
compound containing an aromatic ring 
which is substituted with a polar water- 
solubilizing radical, e.g. indigo sulfonate. 
The indigo compound catalizes the re- 
action. 



















U.S.P. 2,432,344. Method and Apparatus 
for Hydrocarbon Conversion. FE. L. 
Sinclair to Socony-Vacuum Oil Com- 
pany, Inc. 

In the conversion of high boiling liq- 
uid hydrocarbons in the presence of a 
compact column of moving particle 
form solid contact material in an elon- 
gated conversion zone, the contact ma- 
terial is introduced into the upper end 
ot this zone in a plurality of confined, 
compact streams delivering the contact 
material to said column which is of sub- 
stantially greater horizontal cross-sec- 
tion than the streams. A stream of the 
hydrocarbon charge is injected into each 
ot the streams of contact material near 
the entrance to the conversion zone. 
Gaseous hydrocarbon products are with- 
drawn from the lower section of the 
conversion zone. 

(Patents Continued on Page 210) 
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e@ A good strainer protects your equipment 
and pipelines. 
There’s a reason for the popularity of 
Yarway Fine Screen Strainers. They give 
better service. 


@ SCREEN is a pat cd woven monel 
wire basket that catches solids—lets con- 
densate, oil or other fluids flow freely. 
Perforated screens if desired. 

e BODY is cadmium-plated for protection 
against corrosion and also for better 
appearance. 

@ SCREEN CAP is easily removed. Machined 
face and spark plug gasket provide tight 
joint. Cap and screen come out together. 
Screen automatically aligns when replaced. 


@ Six sizes, 44" to 2”, for pressures up to 
600 Ibs. Reasonably priced. 


@ Hundreds of thousands are already in 
service. Stocked and sold by 150 Mill 
Supply Houses. 


@ See your nearest distributor or write for 
Bulletin S-201. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. Philadelphia 18, Pa. 


YAR WAY STRAINERS 









Police the Pipelines 




















To Improve Cast... 


Fluorescent Green H.W. 185% produces a 
“Pennsylvania Cast” in lube oils. It is an additive 
which definitely will improve the salability of your 
lubricants. 


Fluorescent Green: H.W. 185% 


i readily and complete 
oa unchanged by transmitted light 








Leading lube refiners in the United States and 
abroad have used Wilmot & Cassidy products for 
fifteen years. For samples, prices, and information 


please write to: 


Wilmot & Cassidy, Inc. 


108 Provost St. Brooklyn 22, New York 
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HEAVY OILS AND WAXES 
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(U.S. Patents Continued) 


U.S.P. 2,430,857. Foam Inhibited Oj) 
V. N. Borsoff and J. O. Clayton to 
California Research Corporation. 
The foam inhibited lubricating oil ac. 

cording to this patent comprises a hy- 

drocarbon base oil, particularly a lubri- 
cating oil with excessive foaming 
tendency and a small amount of a com. 
pound which is a derivative of benzene 
or naphthalene, has a molecular weight 
not greater than 270, contains at least 
two oxygen atoms and contains not less 
than 15 percent by weight of oxygen, 

Additives of the general formula A(X), 

(OR)» wherein A is the aromatic ny- 

cleus, X is an oxygen-containing sub- 

stituent, R is hydrogen, alkyl, cycloalkyl, 
aryl, or aralkyl, and a and b are inte- 

gers, are preferred. An amount of 0.001- 

0.1 percent by weight of the additive 

based on the finished oil is sufficient to 

inhibit foaming of the oil. 


U.S.P. 2,430,858. Foam Inhibited Oil, 
V. N. Borsoff and J. O. Clayton to 
California Research Corporation. 

A petroleum lubricating oil contains 
a small amount of an oil-soluble metal 
salt of an organic acid or an oil-soluble 
metal salt of organo-substituted inor- 
ganic acids. These additions increase the 
tendency of the oil to foam, when agi- 
tated with air. The foaming is inhibited 
by adding a small amount of an ali- 
phatic compound which can contain C, 
H, O, and N, has a mol. wt. not greater 
than 225 and contains at least two oxy- 
gen atoms and not less than 25 percent 
of oxygen. Examples of foaming inhibi- 
tors are: ethyl acetoacetate, propylene 
glycol, and dimethyl glyoxime. 


U.S.P. 2,430,951. Corrosion Inhibiting 
Compositions. G. F. Rouault to Stand- 
ard Oil Company (Indiana). 

The turbine oil according to this pat- 
ent consists essentially of a highly re- 
fined hydrocarbon oil, 0.005-0.1 percent 
of a primary or a secondary alkyl amine 
soap of a naphthenic acid in which each 
alkyl radical contains 4-16 C atoms, and 
0.001-0.25 percent of an anti-oxidant con- 
sisting of phenyl-alpha-naphthylamine, 
diphenylamine, or butyl-para-aminophe- 
nol, 


U.S.P. 2,431,010 Soluble Cutting Oil. 
J. C. Zimmer to Standard Oi] Devel- 
opment Company. 

The soluble cutting oil according to 
this patent comprises a mineral lubri- 
cating oil, an emulsifier capable of emul- 
sifying water and oil, and an alkyl xan- 
thogen polysulfide with 1-4 C atoms in 
the alkyl group having dissolved therein 
excess elementary S. The amount of the 
xanthogen compound added can, for ex- 
ample, be 1-10 percent. The presence 0 
this compound permits an increase 0 
the S content of the cutting oil and 
thus makes it possible to raise its E. 
without impairing its emulsibility with 
water. 


U.S.P. 2,431,011 Corrosive Inhibited Ad- 
ditive for Mineral Lubricating Oil 
Composition. J. C. Zimmer and G. M. 
McNulty to Standard Oil Develop- 
ment Company. 
The load-carrying capacity of a min- 

eral lubricating oil is increased by addi- 

tion of an oil-soluble halogen contain- 
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ing compound which tends to form a 
hydrohalogenic acid in the presence of 
the oil. To reduce corrosion, a minor 
amount of an oil-soluble salt of an auto- 
condensation product of a hydroxyaryl- 
alky] amine with at least 4 C atoms in 
the alkyl groups is further added. The 
halogen containing compound can, for 
example, be a halogenated substituted 
aliphatic hydrocarbon containing S. 


U.S.P. 2,431,453. Lubricant Manufacture. 
A. Beerbower and J. C. Zimmer to 
Standard Oil Development Company. 
A mineral base lubricating oil and a 

soap, e.g. a dry aluminum soap, are 

mixed at a temperature substantially 
below that at which the soap blends 

with the oil to form a grease, ie. a 

temperature between room temperature 

and 150° F. The slurry of soap and oil 
thus formed is diluted with additional 
oil preheated to a temperature sufficient 
for the grease cooking. The resultant 

grease stock is cooled at least to a 

grease structure-forming temperature. 

The preheated oil can, for example, have 

a temperature of 300-600° F. About 15- 

35 percent by weight of aluminum soap 

can be mixed with 65-85 percent of min- 

eral oil to form the slurry. 


U.S.P. 2,431,322. Diesel Engine Starting 
Fluid. R. W. Goodale to 
Research Corporation. 
The diesel engine starting fluid ac- 

cording to this patent consists of a 
major proportion of an alkyl ether with 
2-4 C atoms in the molecule and 5-30 
percent by volume base on the total 
volume of the starting fluid of a liquid 
hydrocarbon lubricant. The fluid is 
adapted to initiate the operation of an 
internal combustion engine of the com- 
pression type at low temperature by 
compression only. 


U.S.P. 2,431,652. Sulphur-Containing 
Phosphatide, Lubricant, and Method 
of Making Same. E. Trueger to Amer- 
ican Lecithin Company. 

The mineral lubricating composition 
according to this patent comprises a 
mineral oil and 0.1-5 percent of a prod- 
uct prepared by reacting a vegetable 
phosphatide with thiocyanogen (prefera- 
bly in a suitable diluent, such as ben- 
zene) at room temperature. The addi- 
tion of the sulfur-containing phosphatide 
compound inhibits the deterioration of 
the lubricant under severe operating 
conditions, e.g. in internal combustion 
engines, electric motors, high pressure 
bearings and the like. 


U.S.P. 2,431,657. Process of Controlling 
Lubricating Emulsions, J. A. DeCew. 
The patent describes and claims the 

production of lubricating emulsions from 

an emulsifiable mineral lubricating oil 
and water by atomizing the lubricant 
into hot water under particular condi- 
tions, The product which is in the solu- 
tion phase is discharged into cold water 
to obtain a very fine emulsion of the 


lubricant particles, so that a majority | 


of the suspended oil particles is small 
enough to exhibit Brownian movement. 
The emulsion obtained is finally treated 
to stabilize it and adjust its pH. 


U.S.P. 2,431,737. Noncorrosive Lubricat- 
ing Composition. G. D. Davis and E. 
J. Barth to Nopco Chemical Company. 
The lubricating composition according 

to this patent consists of a major por- 

tion of a mineral lubricating oil and a 

Minor portion, e.g, 20 percent, of sul- 

furized glyceryl esters of tall oil. The 


California | 
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is to get down to fundamentals. What equip- 






ment will collect dust particles in the sizes that 






count, with an efficiency you can count on, and 







at the most practical cost. ... For economy, a 







system’s got to be simple —without moving 






parts or need for maintenance. That means a 






Buell van Tongeren Cyclone, if you really 






want to trap the low-micron fines, too. Only 






the van Tongeren has the Shave-off, to put 









it in the high efficiency class. A Buell cata- 






log makes this all plain. Write for one, its 







“brass tacks” approach makes it easy to read. 






Buell Engineering Co., 6 Cedar St., Suite 5000 






New York 5, N. Y. 














Engineered Efficiency in DUST RECOVERY 
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° Wig WILSON | 
TUBE CLEANER BRUSHES 


Rha 


10 to 20 TIMES LONGER - 


—_ 








Ten to twenty times as many 
tubes can be cleaned with a Wilson 
Expanding Brush than with ordinary 
sectional brushes before replacement is 
necessary. When removing the light, 
powdery deposits or for final polishing 
of tubes, the savings in time, labor and 
money derived from this feature alone 
make the expanding brush an essential 
part of very tube cleaning equipment. 








Wilson 
Expanding Brush 


. This longer life results from the expand- 
ing action of the brush. Because any 
brush must be smaller than the 1.D. of 
the deposit it removes, the ordinary sec- 
tional brush cleans by vibrating against 
the inner tube wall with a pounding 
action which hammers down the brush 
elements. 


@ 





Frame or body of 
expanding brush 


In the Wilson Expanding Brush, centri- 
fugal force holds the tufts in constant 
contact with the deposit — eliminating 
this destructive pounding. Worn tufts 
in the Wilson Expanding Brush can be 
replaced easily and quickly — and at 
low cost. 








Set of refills or faggots for 
expanding brush 

A copy of the Wilson Tube Cleaners 

Check List will help you select the right 

Wilson equipment to do your tube 

cleaning jobs faster and more effectively. 

Write for your copy today. 









MODERN TUBE CLEANERS FOR 
THE PROBLEMS OF TODAY 


THOMAS C. 





WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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additive imparts extreme pressure prop- 
erties to the lubricant and makes 
non-corrosive. 


U.S.P. 2,431,760. Aluminum-Base Grease. 
F, J. Licata to Nopco Chemical Com. 
pany. 

The lubricating grease according to 
this patent comprises mineral oil, 2-29 
percent of an Al-soap of a higher fatty 
acid, e.g. aluminum stearate, and 01-5 
percent of a Li-soap of a higher fatty 
acid. The quantity of Li-soap shall only 
be a fraction of that of the Al-soap 
present. The addition of the Li-soap 
gives to the Al-base grease a smooth, 
unctuous texture retained also upon 
heating, and prevents oil separation upon 
standing. 


| U.S.P. 2,432,095 Lubricating Composi- 


tion. D. R. Frey. 

The lubricating composition accord- 
ing to this patent comprises a liquic 
hydrocarbon tending to deterioration at 
high temperatures and in contact with 





metals, and a stabilizing minor amount 


| of a compound of the structure: 


XA 


/ 
P—XB 
\ 
XC 
wherein X is O or S, P is phosphorus, 
A is a cyclo-aliphatic radical, B is hy- 
drogen or a metal or an organic radical, 
and C is an aromatic or aliphatic radical 


U.S.P. 2,432,440. Manufacture of Lubri- 
cating Oil. J. A. Patterson to The 
Texas Company. 

A distillate petroleum lubricating 
stock is subjected to acid treatment and 
solvent refining. The highly refined oil 
thus obtained is treated with 1-2 percent 
by weight of S at a temperature of 300- 
450° F. for a period of 1-2 hours whereby 
increased oxidation stability is obtained 
The oil is then treated with an alkaline 
solution of Na:S to effect removal of 
free S. The resulting lubricating oil has 
a superior oxidation stability and is 
suitable for use as a turbine oil. 





PETROCHEMICALS 





U.S.P. 2,430,443. Olefin Oxides. S. B. 
Becker to Standard Oil Company 
(Indiana). 

A stream of olefin gas is passed up- 
wardly through a reaction zone contain- 
ing a fluidized, turbulent, dense suspen- 
sion of a granular catalyst for oxidizing 
olefins, such as Ag, said suspension hav- 
ing a density of at least 5 pounds per 
cubic foot. A stream of Os-containing 
gas is separately introduced into the 
reaction zone, The reaction between the 
oxygen and the olefin is effected en- 
tirely in the presence of the catalyst 


| while the temperature of the latter is 


controlled within the range of 100-400° 
C. The ratio of O: to olefin is main- 
tained in the range of 0.2-3 mols of O: 


per mol of olefin. Sufficient turbulence 


within the catalyst suspension is main- 
tained by the action of the upflowing 
gases to prevent any local overheating 
in the reaction zone. The resulting olefin 
oxides ,are recovered from the reaction 
products withdrawn from the upper part 
of the reaction zone. 


U.S.P. 2,430,660. Production of Alkenyl 
Aromatics. W. N. Axe to Phillips 
Petroleum Company. 

An open-chain 1,3-diolefin, e.g. 1,3 
butadiene, is reacted with an alkenyable 
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aromatic compound, such as benzene, 
preferably at a temperature of 75-150° 
F. and under sufficient pressure to main- 
tain the reactants in the liquid phase in 
the presence of a catalyst resulting from 
saturating an organic carboxylic acid, 
such as acetic acid, with a boron triha- 
lide. Phenylbutene is, for example, ob- 
tained. 


U.S.P. 2,430,661. Production of Alkenyl 
Aromatic Compounds. W. N. Axe to 
Phillips Petroleum Company. 

The process according to this patent 
is similar to that of U.S. patent 2,430,660. 
In the present case the catalyst is a 
liquid complex which contains equimolar 
quantities of a monohydric aliphatic al- 
cohol and a boron trihalide and is ob- 
tained by saturating the alcohol with 
the halide. 


U.S.P. 2,430,822. Chlorination of Iso- 
propylbenzenes. J. A. Nevison to The 
Atlantic Refinery Company. 

A compound from the group consist- 
ing of mono- and polyisopropyl ben- 
zenes and their nuclearly chlorinated 
derivatives is contacted with a chlorinat- 
ing agent, e.g. Cl, at a temperature of 
150-250° F. for a period of time suffi- 
cient to substitute a chlorine atom for 
hydrogen on each side chain C atom. 
Stable chlorinated products suitable for 
use in rendering fabrics water- and fire- 
proof, such as trichlormonoisopropyl 
benzene and hexachlordi-isopropyl ben- 
zene, are obtained. 


U.S.P. 2,430,864. Hydrocarbon Perox- 
ides. A. Farkas and A. F. Stribley to 
Union Oil Company of California. 

A saturated cyclic hydrocarbon with 
4-8 C atoms in the ring, e.g. methyl 
cyclohexane, is oxidized in the liquid 
phase with a gas containing free Os: at 
temperatures of 150-325° F. and at a 
pressure of from atmospheric to 500 
psi to an acid number not exceeding 
10.7 mg KOH per ml. The resulting 
yxidate contains hydroperoxide of the 
charge hydrocarbon. A small addition 
f an organic peroxide as obtained by 
the process has the effect of an initiator 
or accelerator for this process. 


U.S.P. 2,430,865. Naphthene Peroxides. 
A. Farkas and A. F. Stribley to Union 
Oil of California, 

The water-insoluble saturated cyclic 
hydrocarbon hydroperoxide produced 
according to this patent has the formula 
R,OOH where R, is a cyclopentyl group 
containing one or two methyl groups. 
These hydroperoxides are oil-soluble 
and can, for example, be used as initi- 
ators, accelerators or catalysts for oxi- 
dation and polymerization processes. 
[hey have particular value as improvers 
for Diesel-oil. They are produced by the 
eenee described in U.S. patent 2,430,- 
64. 


U.S.P. Re. 22,944. Nitro Derivative of 
Tertiary Butylhemimellitene and Proc- 
ess for Preparing Same. M. S. Car- 
penter to Givandan-Delavanna, Inc. 
fert.-butyl Hemimellitene, obtained 

by treating pseudocumene with tert- 

butyl chlorine in the presence of anhy- 
drous aluminum or ferric chloride, is 
reacted with nitric acid at about 20-35° 

C. The reaction mixture is crystallized, 

e.g. by pouring on ice. The resulting 

crystals are dissolved in benzene, and 

the solution obtained is washed free of 
acid. The benzene is distilled off and the 
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DRY CHEMICAL 


FIRE 
EXTINGUISHER 


@ FASTER fire-stopping 
power is your first require- 
ment when fire breaks out... 
and Ansul Dry Chemical Fire 
Extinguishers give you that 
extra margin of protection 
against major fire damage. 
@ In addition, you get GREAT- 
ER fire-stopping power... 
because Ansul Plus-Fifty Dry 
Chemical releases its flame 


smothering gases in the 
heart of the flames. 






@ For fires in flammable 
liquids and in electrical 
equipment, Ansul Dry Chem- 
ical Fire Extinguishers pro- 
vide greater protection... 
pound for pound and dollar 
for dollar than any other ex- 
tinguisher, approval agency. 


MADE BY THE MANUFACTURERS OF ANSUL DRY CHEMICAL 
FIRE EXTINGUISHERS, MODELS 4, 20, 30, 150-A AND 350-A. 


Get the facts. Ask for 
authoritative compara- 
tive ratings as deter- 
mined by a national 
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NO “HEDGING” on 
BLOWER QUESTIONS FROM 


WS thaal-ability 








Oil was first produced by 
drilling in 1859, five years 
after the first Roots Blower 
was built. We're not good 
because we're old, but old 
a—"| because we're good. 

















R-C Multi-stage Centrifugal Gas Exhauster, turbine - 
driven. Capacity 20,000 CFM. 





R-C Rotary Positive Gas Exhauster for oil refinery 
service. Capacity 750 CFM. 








When you ask Roots-Connersville engineers about blowers, exhausters or 
gas pumps for refinery or petroleum processing applications, you'll get 
unbiased answers, without “hedging” between Centrifugal or Rotary 
Positive equipment. 

That’s because of our dual-ability to design and build both types. We 
recommend whichever is best suited to the specific application. We are 
the only blower builders offering you this important dual choice . . . an 
advantage which usually saves time, money and trouble. 

You'll obtain outstanding performance from R-C equipment, too . . . 
the result of 94 years of experience plus the advanced thinking of alert 
engineers and designers. 


So, for any problem of moving or measuring gas or air—consult R-C 
dual-ability. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


802 Crescent Avenue Connersville, Indiana 


ROOTS-[PONNERSVILLE Ka 


OTARY ENTRIFUGAL 
BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 





* * ONE OF THE DRESSER INDUSTRIES + * 











dinitro tert-butyl hemimellitene obtained 
as the product is recrystallized. 


U.S.P. 2,432,356. Pre tion of Substi. 
tuted Phenols by Reaction of Phenoj 
with Styrene. J. W. Underwood to 
General Electric Company. 

In preparing condensation products of 
phenol and styrene by means of H,SO, 
as the catalyst, a mono- (alpha-phenyl. 
ethyl) phenol, (ortho- or para-), is ip. 
corporated into the reaction mixture. 
The yield of ortho- (alpha-phenylethy|) 
phenol is increased by addition of the 
corresponding para-compound, and vice 
versa that of the para-substituted phenol 
by addition of the ortho-compound. 


U.S.P. 2,432,480. Butadiene-Alpha Chlo- 
rocrotonate Copolymer. J. R. Long to 
Wingfoot Corporation. 

A rubber-like copolymer resulting 
from the copolymerization of a mixture 
of 40 percent ethyl alpha-chlorocrotonate 
and 60 percent butadiene-1,3 is claimed, 


U.S.P. 2,431,585. Nitration of Aromatic 
Hydrocarbons. A. E. Rout to Imperial 
Chemical Industries Ltd. 
Mononitroderivatives are produced by 

nitrating benzene, toluene, xylenes, or 

ethylbenzene in the vapor phase by 
means of nitric acid or NOs in the pres- 

ence of a metal phosphate, such as a 

metaphosphate of Ca,Ni, and Fe or 

boron phosphate as the catalyst. Tem- 
peratures of 130-430° C. can, for exam- 
ple, be used in the nitration. 


Pew Foundation 


Formation of the Pew Memorial Foun- 
dation dedicated to religious, charitable, 
scientific, literary and educational pur- 
poses with a gift of 880,000 shares of 
Sun Oil Company common stock by the 
four children of the late Joseph N. Pew 
and his wife Mary Anderson Pew was 
revealed last month. 

This foundation was created in the 
memory of Joseph N. Pew, founder of 
Sun Oil Company, and his wife, Mary 
Anderson Pew. The children are Miss 
Mary Ethel Pew, Mrs. Mabel Pew 
Myrin, J. Howard Pew and Joseph N. 
Pew, Jr. 


Houdry Unit Sale 


A mailing list is being compiled by 
the War Assets Administration from in- 
quiries of prospective purchasers about 
the proposed scale of portions of two 
Houdry catalytic units. The purpose of 
the list is to keep the prospective buy- 
ers on the list advised of the develop- 
ments concerning the sale. 

Whether the two units, originally 
scheduled for sale to Russia under lease- 
lend conditions, will be on a fixed price, 
competitive bid, or negotiated basis has 
not been decided by WAA. 


Coordination of Chemical 
Development To Be Topic 


Coordination of all departments of ac- 
tivity involved in the manufacture of 
new chemicals will be the keynote of the 
Commercial Chemical Development As- 
sociation meeting scheduled for March 
10 at the Roosevelt Hotel, New York. 
Dr. L. B. Hitthcock, vice president of 
Quaker Oats Company, is association 
president. ; 

“Gearing Commercial Chemical _De- 
velopment to Research” by Dr. C. F. 
Rassweiler, vice president for research 
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and development, Johns-Manville Cor- 
poration, New York and “Gearing Com- 
mercial Chemical Development to Manu- 
facturing” by John J. Healy, Jr., assist- 
ant general manager, Merrimac division, 
Monsanto Chemical Company, Everett, 
Mass., are two of the speakers. 


Public Relations Booklet 
Urges Strict Use of Oil 


As part of its program to gain pub- 
lic support in the conservation of oil, 
the American Petroleum Institute in 
January issued a new booklet entitled 
“Plain Talk on Oil Today,” summariz- 
ing the present supply-demand situa- 
tion. 

The booklet, intended for public distri- 
bution, urges careful conservation by 
all users to provide “enough oil for all” 
as the industry proceeds with its pro- 
gram of facilities expansion. 

Illustrated with graphic charts, it ex- 
plains that Americans are consuming 
more oil than was required by the entire 
world only ten years ago, and more 
than was needed at any time during 
World War II. The United States, in 
fact, is currently consuming 28 times as 
much oil per person as all the rest of 
the world, it shows. 

“Despite record production and dis- 
tribution,” it points out, “the demand 
is straining existing facilities in some 
sections. The oil industry is doing its 
utmost to conserve the nation’s oil re- 
serves, and despite tremendous produc- 
tion has managed to build those reserves 
to a new high level. 

“Companies in the oil industry,” it 
adds, “are engaged in a #4 billion ex- 
pansion program.” The ability of the 
companies to build new plants and facili- 
ties, however, is handicapped by many 
postwar shortages, including steel and 
other materials needed for new con- 
struction, the booklet states. 


Higher Compression Ratio 
Seen for Cars in Fall 


Prediction of two major passenger 
cars with compression ratios of 7.75 
to 1 and requiring at least an 88 Re- 
‘search octane number fuel and to be 
placed upon the market ‘this. fall, was 
made by R. J. S. Pigott, president of 
the Society of Automotive Engineers. 

Present day operations produce gaso- 
line which approximates the require- 
ments of the higher compression motors 
and a,majority of refineries will be able 
to turn out the required new fuel with 
present day methods. 

There has been some discussion by 
General Motors of the manufacture of 
an even higher compression engine. Fuel 
requirements for such engines, however, 
would have pressed the companies called 
upon to supply such a fuel which would be 
in the 92 to 93 Research octane range. 


SCMA Annual Hi-Jinks 


Regular business will be out of order 
at the next meeting of the Southern Cali- 
fornia Meter Association, Saturday, Feb- 
tuary 28, when the Annual Hi-Jinks will 
be celebrated. The dinner and show for 
SCMA members and friends will be held 
at the Rio Hondo Country Club near 
Downey, California, starting at 6:00 p.m. 

ickets may be obtained from George 
H. Forster, Jr., secretary-treasurer, 2916 
“ucalyptus Avenue, Long Beach 6, or 
other officers. 
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against Old hazards 





for New protection 


...get WILLSON 


Style No. X41 







GLOVE-FIT PROTECTION AGAINST SPLASH 











Style No. 731 


ONE-PIECE CAP CARTRIDGE ... New 


..+ This Over-All* rubber goggle with 
snug fitting resilient rolled edge takes the 
danger out of splash and spatter; pro- 
vides wearing comfort over spectacles. 





chemical cartridge respirator with four 
interchangeable cap cartridge filters pro- 
tects against low concentrations of spe- 
cific vapors and gases. U. S. Bureau of 


Mines Approved. 





SETTLE THE DUST PROBLEM... Newly ap- 
proved by Bureau of Mines for all dusts. 
Easier breathing over long periods pro- 


vided by extra large dual throw-away 
filters. *Reg. U. S. Pat. Off. 


For complete information on these prod- 
ucts and their application, as well as many 
more eye and respiratory protective devices, 

get in touch with your nearest Willson dis- 
tributor or write us direct. 





Style No. 750D 


GOGGLES + RESPIRATORS * GAS MASKS * HELMETS 


WILSON 


PRODUCTS, INCORPORATED 
100 THORN STREET, READING, PA., U.S. A. 
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REACTIVATORS 


Hippopotami will take a dip in any 
jungle pool without a thought for the 
hardness content of the water. 


But there is hardness in every water 
supply. . hardness that must be 
removed or at least controlled before 
process use... hardness that must be 
eliminated before use as boiler feed. 


The power engineer knows that long 
equipment life depends directly upon 
removal of scale-forming salts and cor- 
rosive gases. He knows that an efficient 
water conditioning system is necessary 
to do that job. Because Graver designs, 





fabricates and erects a full line of such 
equipment, you are assured of the type 
that best meets your requirements: zeo- 
lite, hot process or reactivator type 
lime and soda softeners, pressure filters 
and partial or complete demineraliza- 
tion plants. 


Call in a Graver engineer today for 
an unbiased recommendation based on 
more than 35 years experience. 


GRAVER TANK & MFG.CO.INC. 





General Offices: East Chicago, Indiana 
New York Philadelphia Chicago 


Water Conditioning and Process Equipment Division 


GRAVER 
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1—Reciprocating Compressor 


A new line of “customized” reciprocat- 
ing compressors, ranging from five to 
100-hp., is announced by Carrier Corpo- 
ration, Syracuse, N. Y. The new ma- 
chines, designed for either air condition- 
ing or low-temperature duties, operate 
at higher speeds and are about half the 
size and weight of their predecessors. 
They can be assembled in more than 
1000 different combinations, making it 
possible to “custom tailor” each com- 
plete unit to fit the exact requirements 
of each installation. 

Featured are automatic load-free start- 
ing, built-in automatic load levelers, ex- 
ternal control of capacity, vapor-cush- 
ioned valves, removable cylinder sleeves 
so that both sleeves and pistons can be 
easily replaced, vapor cooled cylinders, 
removable precision bearings, oil-cooled 
shaft seal, automatically reversible oil 


pump, and magnetic oil drain plugs. 





Carrier Reciprocating Compressor 


2—Solenoid Valve 


Complete automatic control of the 
water supply to water-cooled compres- 
sors to prevent dangerous overheating 
and at the same time effect considerable 
water savings is provided by the new 
direct-operated solenoid valve (Johnson 
Corporation, Three Rivers, Mich.). 


A heavy-duty valve, it was developed 
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to make the simple design and quick 
opening of solenoid valves available for 
a really practical range of services. 

It handles temperatures up to 400° F. 
and in some sizes will operate under 
differential pressures up to 150 pounds. 

This Johnson Control also can be fur- 
nished for use with unloading compres- 
sors. It protects against the compressor 
operating without cooling water, and 
yet prevents unnecessary waste of water. 

For additional information write the 
Johnson Corporation, Three Rivers, 
Mich. 


3—Combustion Control System 


A new photoelectric combustion con- 
trol system for commercial oil burners, 
announced by the control division of 
General Electric Company, Schenectady 

, N. Y., is composed of a master con- 
trol unit, a photo-tube unit, and an 
electrode unit. It is designed to shut 
off the flow of fuel to an oil burner 
immediately if the oil fails to ignite or if 
the flame is extinguished after success- 
fully igniting. On gas-electric ignition 
systems it prevents fuel from flowing 
if the gas pilot does not ignite. 

The system allows the burner motor 
to operate for a definite period after 
shut-down or combustion failure in 
order to purge the nozzle or cup of 
unburned fuel, thus preventing carbon- 
ization and reducing servicing. The sys- 
tem is locked against further operation 
after a failure to start until manually 
reset. A light on the cabinet cover in- 
dicates when the equipment has gone 
to lock-out. Ask for GE 4779. 


4— Rapid Reactor 


Combining the basic elements of 
equipment for mixing, floc formation, 
settling, and thickening in a single reac- 
tion vessel, the Cochrane rapid reactor 
recently developed by Cochrane Corpo- 
ration, 17th Street and Allegheny Ave- 
nue, Philadelphia 32, is finding applica- 
tion in industry for the conditioning of 
process cooling water and boiler feed. 
Chemical reagents may be introduced 
for coagulation of turbidity alone, for 
partial softening with coincident tur- 
bidity reduction, or for complete soft- 
ening and turbidity reduction. 


5—End Wrench Sets 


Three basic end wrench sets, providing 
the most-used opening sizes, have been 
announced by Plomb Tool Company, Los 
Angeles 54. Because popular sizes only 
are included, the sets offer maximum 
utility for a low investment, according 
to the manufacturer. They are said to 
be good basic sets to which a purchaser 
may add more sizes in the future. 
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6—Push-Pull Controls 


Absolute manual remote control of 
mechanical, hydraulic or other devices 
is provided in a new line of push-pull 
controls manufactured by Southwest 
Products Company, 10 South Catalina 
Street, Pasadena, Calif. Three types in- 
clude 1) light duty ¥%-inch o.d. rigid 
housing, with load range to 1250 pounds 
ultimate compression; 2) heavy duty— 
7/16-inch o.d. rigid housing, with load 
range to 1650 pounds and 3) extra heavy 
duty—%-inch o.d. rigid housing, with 
load range to 3050 pounds. 

Moving elements of the controls is 
made with flexible tinned aircraft cable 
over which a series of steel or stainless 
steel spherical shells are strung. Stand- 
ard “O” rings seal both ends. 

Bend radius of two inches allows ease 
of installation under almost any condi- 
tion, 








One Type Push-Pull Control 


7—Radiation Pyrometer 


The new Pyro Radiation Pyrometer, 
designed to meet requirements for a 
quick and accurate method to determine 
temperatures above 1000° F. by thermo- 
electric principles, is completely self- 
contained, weighs less than two pounds, 
is direct reading and requires absolutely 
no outside connections, lead wires, bat- 
teries or other accessories. 

Operation of the new Pyro Radiation 
is based upon the established laws of 
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Radiation Pyrometer 


radiant heat. A very sensitive vacuum 
thermocouple within the instrument is 
sighted at the object being measured 
and the resultant electromotive force 
operates a galvanometer calibrated in 
direct degrees of temperature. 


The Pyrometer Instrument Company, 
103 Lafayette Street, New York. 


8—Control Valve 


Hammel - Dahl 
Company's “Micro- 
flo control valve with 
spline plug” repre- , 
sents an important 
advance in valve de- 
sign. These valves 
can handle flows in 
cc’s with pressure 
drops in thousands 
of pounds. The basic 
element of the valve 
is a_ solid _ stellite 
valve plug, which is 
a honed fit in a solid 
stellite seat. Clear- 
ances between plug 
and seat cannot be 
measured by  ordi- 
nary methods, yet 
galling does not oc- 
cure because of the 
type metal used. 

Physically the flow 
control section of a 











Spline Plug is ™%” 
O.D. by 154%” long. 
It is a selective 


lapped fit in a % 


deep seat. This insures 


depth 
streamline or viscous flow just as the 
plug is leaving the seat. Flow control 


seat 


ix the 1” of valve travel is governed 
by the shape of slots or grooves milled 
into the plug surface—hence the name 
“Spline Plug.” 

These valves can be provided in any 
body-size of “%, 4%, or l-inch. The 
actual size of these valves is below 
3/16-inch normal rating. All valves have 
a rangeability of 50:1 or greater, the 
seat is a lapped piloted fit in the valve 
body. It is held in place by a threaded 


retainer which clamps it in the valve 
body. 
9—*‘‘Hevimet’’ 


Introduction of GE “Hevimet,” an 
alloy of tungsten, copper and nickel, to 
General Electric’s line of metallurgical 
products is announced by the Metallurgy 
Division of the Company’s Chemical De- 
partment, Pittsfield, Mass. The alloy 
possesses a density 50 percent greater 
than lead and is applicable to the design. 
and construction of moving parts pos- 
sessing maximum inertia and minimum 
size. 

Originally developed in response to 
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Requests for manufacturers’ 
literature get prompt replies 
when you identify each item by 
number and name listed in 
Petroleum Refiner. 








demands for a material of high density 
for use on a gamma ray screen, “Hevi- 
met” is adaptable to the construction of 
balance weights for the elimination of 
vibration in crankshafts, modern air 
screws, centrifugal clutches and other 
rotating parts, G-E said. Combining 
great tensile strength with good ma- 
chinability, “Hevimet” is highly resist- 
ant to atmospheric salt water corrosion 
and easily plated with cadmium, chro- 
mium and nickel. It can be silver sol- 
dered and brazed by standard methods. 

A sintered material, “Hevimet” is 
made in a variety of non-porous sheets 
and blocks. 


10——Pre-Shaped Tool Bit 


A new tool bit, the “shearcutter,” 
which is said to take cuts two to three 
times its normal size and greatly re- 
duce production time and costs in metal 
working, has been announced by the 
Shearcut Tool Company, Box 746, Re- 
seda, Los Angeles. 

Utilizing the principle of molecular 
cleavage this new invention cuts metal 
with a_ knife-like action, instead of 
chiseling it off by the common metal- 
rupturing method employed with con- 
ventional tool bits. Standard in size, 
it embodies a scientificially pre-sharp- 
ened cutting edge and chip pressure 
channel which insures true shearcutting. 

Other features claimed for the instru- 
ment are: digging in and chattering are 
prevented; precision tolerances may be 
held and finishing cuts often eliminated; 
no special training needed by operator; 
and bits, which may be used on copper, 
brass, bronze, plastics, cast iron, steel, 
etc., are made to fit a standard tool 
holder. 
































Approximate position of “shearcutter” when 
used for turning and boring. 


11—Power Driver 


A four and one half-pound velocity 
power driver capable of anchoring pipe 
hangers and conduit boxes to structural 
plant and concrete is announced by the 
Mine Safety Appliances Company, Brad- 
dock, Thomas and Meade Streets, Pitts- 
burgh 8. Being self-contained, the tool 
may be operated in any position or lo- 
cation and is entirely independent of 
trailing cables, hoses, or outside sources 
of power. Model “B” velocity power 
driver is a compact version of the orig- 
inal velocity power driver. 




















Heavy Duty Centrifuge 


12——Heavy Duty Centrifuge 


The Gerin Corporation, Box 653, Red 
Bank, N. J., announces a heavy duty 
hand power centrifuge designed to swing 
two or four 100 cc tubes. Unusual fea- 
tures are ball bearings throughout anda 
24-to-1 gear ratio. The outer diameter of 
swing is 16 inches and there is a sta- 
tionary guard bowl to reduce air resist- 
ance and protect the operator from 
whirling parts. The entire unit can be 
stowed in the bowl when not in use. 


13—Dial Thermometer 


Precision Thermometer & Instrument 
Co., 1470 Brandywine Street, Philadelphia 
30, has announced 
“Princo Easy-Set- 
ting” dial thermometer 
supplied with either a 
moisture and fume 
proof frame (assem- 
bled with socket head 
screws) or a quick 
opening 
threaded 
frame that 
may be readily unscrewed with the fingers. 
With either type, adjustment of both 
dial and pointer to any point within a 
full 360° may be made from the front 
while the instrument is in service. The 
bimetallic-actuated thermometer is avail- 
able in eleven standard scales. 










14—"‘Drum Master’’ 


The “Drum Master,” a product of 
William Ehlers, 408 South Spring Street, 
Los Angeles, can be installed on any 
hydraulically operated fork truck. For 
straight loading or unloading operations, 
either box car or truck, a fork truck 





The “Drum Master” 
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of 2000 pounds capacity is recommended. 
Operation of the Drum Master is simple, 
for there are only two control levers. 
Maximum flexibility has been obtained 
by incorporating special chine clamps 
as standard equipment in addition to the 
regular tilting arms provided. In all 
operations where the chine clamps alone 
will serve, the arms may be removed 
completely. Likewise, if the arms are 
more suitable for the containers to be 
handled, the chine clamps may be lifted 
out of the way. Either method is at the 
immediate option of the operator. 


15—Spring Check Valve 


Pokorney Manufacturing Company, 
3117 Clybourn Avenue, Chicago, has 
announced a new spring check valve, 
Series 1000, for use on air compressors, 
gas pumps, etc. Piston operated and 
spring-loaded, this new valve is reported 
to operate with a minimum of noise 
providing a positive non-leaking check 
to water, air, oil, or gas including bu- 
tane and propane. These valves are 
available in %, %4, %. % and %-inch 
standard pipe size screwed ends. Ask 
for Bulletin 1001. 





Spring Check Valve 


16—Protective Coating 


Two new types of anti-corrosive “Zin- 
cilate” coatings, which will air-dry with- 
out baking, have been announced by In- 
dustrial Metal Protectives, Inc., Dayton 
2, Ohio. 

Accelerated laboratory tests indicate 
that “Zincilate will give 20-year protec- 
tion against corrosion.” The coatings 
are sufficiently flexible that sheets, pipes 
and forms can be bent double, after coat- 
ing, without breaking the protective 
coating. “Zincilate” is adaptable to pro- 
duction line application by dipping, spray- 
ing, brushing or roller coating, with 
conventional finishing equipment. 


17—Hose Valve 


A hose valve of new design is an- 
nounced by the Paul Valve Corporation, 
683 Third Avenue, New York. By use 
of hydraulic principles the valve oper- 
ates with only two moving parts—the 
operating plunger and the controlling 





Positive identification of new 
equipment items by name and 
number listed in Petroleum Re- 
finer insures prompt replies to 
your requests for literature and 
information. 
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W. have devoted twenty-five years 
... our entire business life, in fact... 
to the production of chrome-iron and 
chrome-nickel castings. We have con- 
centrated exclusively on this type of 
casting and today have most of our 
original staff of metallurgists and 
foundrymen with which we started 
back in 1922. In other words, we have 
the experience. 

Because of this, we can fairly claim 
to be “specialists” in the high alloy 
casting field ...and as such, believe 
we can serve refineries, not only with 
tube supports such as illustrated, but 
with pump liners, centrifugally cast 
tubes and pipes, fan blades and other 
high alloy castings needed in refin- 
eries. 


Specialists 


Los Angeles & San Francs 
KILSBY & HARMON 









THE U U NALU I COMPANY 
















ball. Pressure on the operating plunger 
causes the ball to roll off its seat, giving 
instant full flow of liquid. When: the 
pressure ig removed from the plunger, 
the stream pressure forces the ball into 
the valve throat closing the valve and 
raising the operating plunger. The valve, 
made entirely of monel, is available in 
—" hose sizes from \4-inch to 1- 
incn, 


18——-Wire Rope Hoist 


Yale & Towne Manufacturing Com- 
pany, Philadelphia Division, 4530 Tacony 
Street, Philadelphia 24, announces a new 
line of low-cost, low- 
capacity, wire rope 
hoists. Designed to 
bring the advantages 
of cable and drum 
hoisting to a wider 
industry group, the 
new light-duty hoist 
is available in %4, “4, 
and l-ton capacities. 

The frame of the 
portable hoist is a 
heavy, one-piece, 
ribbed-steel casting, 
constructed for use 
with lug, plain trol- 
ley, motor trolley, or 
winch-type mount- 
ing. 


The hoist is equipped with a large 
diameter drum with machine-cut grooves 
for guiding the cable as it winds. The 
drum is said to have sufficient capacity 
to provide for full standard lift without 
overlapping of cable. 

The specially-designed reversing-type 
motor is rated to operate under constant 





service with full load without destruc- 
tive over-heating. 
19——Pressure Snubbers 

Equipoise snubbers which eliminate 


pressure gauge fluctuations caused by 
pressure pulsation and vibration are an- 
nounced by Equipoise Controls, Inc., 100 
Stevens Avenue, Mt. Vernon, N. Y. By 
completely smoothing out pressures they 
cause gauge to indicate steady average 
pressures, protect the indicator mechan- 
ism against undue shock and wear, and 
at the same time, permit accurate in- 
dication of changes in pressure. These 
snubbers have a porous stainless steel 
filter disc which provides a relatively 
large filter surface which effectively pre- 
vents clog-up in pressure gauge service. 
Specially designed filter discs are avail- 
able for air, oil, water, mercury, etc. 


4" of 1/2 
PIPE THREAD 





1/4” of 1/2” 
PIPE THREAD 





STAINLESS STEEL 
FILTER DISC 1/8” THICK 


Pressure Snubber 





20——-Welding Anode Leads 


The Electric Railway Im- 
provement Company, 2070 
East 61 Place, Cleveland 3, 
Ohio, has developed a new 
method of welding that it is 
claimed, simplifies the prob- 
lem of permanently attaching 
anode leads to pipe lines. This 
method employs the thermit 
process which consists of the 
use of granular metals, prin- 
cipally aluminum and copper 
oxides, to produce molten 
metal and to direct this metal 
against the objects to be 
welded. Both the apparatus 
and the mechanics of opera- 
tion have been simply worked 
out so that any workman 
can procure welds even more 
surely made than are obtained 
by gas or electric welding, 
the company says. 


21— Voltage Tester 


Ideal Industries, Inc., 1531 Park Ave- 
nue, Sycamore, Ill., announce a new 
voltage tester for testing continuity of 
circuits (AC or DC), 110 to 550 volts 
AC, 110 to 600 volts DC, blown fuses, 
grounded side of line, grounded side 
of motor or appliance, excessive leak- 
age to ground, frequency (25 or 60 cy.) 
and DC polarity. 


Indications are by a solenoid indi- 
cator and a neon test lamp which 
affords double protection. The tester 


has easy-to-read scale calibrated from 
110 to 600 volts. Overall length is 6 
inches with 2-foot leads. 





Voltage Tester 


22——Continuous Mixer 


A new continuous mixer, designed 
to eliminate batch mixing in the process 
industries, is announced by Marco Com- 
pany, Inc., Wilmington, Del. Known as 
the “Roto-Feed” continuous mixer, the 
equipment provides a means for con- 
verting batch mixing into a single, con- 
tinuous operation under accurate, uni- 
form control. The “Roto-Feed” will han- 
dle products ranging from the viscosity 









Positive identification of new 
equipment bulletins by name and 
number listed in Petroleum Re- 
finer insure prompt replies to 
your requests for literature and 
information. 























Section of pipe showing anode lead attached 


and density of bread dough to liquids as 
fluid as water. 

The “Roto-Feed” is stainless, sanitary, 
easy to clean, and requires compara- 
tively little space. 


23—Gearless Pumps 


A new line of gearless pumps has 
been announced by Eco Engineering 
Company, 12 New York Avenue, New- 
ark 1, N. J. The pumps include several 
special features and improvements, chief 
among which is the new double im- 
peller design which gives a strong flow 
against pressure. 

Bodies are now available in stainless 
steel, monel and bronze. Every wearing 
part of the pump can be easily replaced, 
if necessary. The impellers can _ be 
adapted to the operation involved. Spe- 
cial impellers can be provided to suit 
the particular characteristics of the liq- 
uid being handled. 

These new line of pumps can be 
adapted for nearly every type of liquid, 
and are available in ™% and %-inch 
sizes, capacities from one to 12 gallons 
per minute varying with pump speeds 


Pumps can be used 
against pressures up to 50 psi. Pumps 
can be run and will deliver at speeds 


from 200 to 3500 rpm. 


and _ pressures. 
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cane 


LENAPE 


PRESS FORMED 
PARTS 





This strainer body is just one of many examples of the use of Lenape 
standard press formed parts to produce a highly satisfactory product 
without delay. All required design conditions were met by the use of 
4” and 2” Lenape welding necks taken from stock—there was no 
waiting for castings, and the entire order was filled in less than 
two weeks. 

Normally, Lenape welding necks, nozzles, covers and specialties 
are used on pressure vessels, tanks, towers and similar equipment. 

if you believe we can be of service to you, do not hesitate to 
send prints or ideas—we'll be pleased to work with you. If you do 


not have the Lenape catalog in your 


reference files, write today for a copy. 
HYDRAULIC PRESSING 
AND FORGING CO. 





LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 100 WEST CHESTER, PA. 
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Hi-Pressure Gage Glasses 


Round, Tubular and Flat Type 





RUBBER GAGE 
GLASS GASKETS 


Series 750... All Sizes 





Inclined for 
Better Visibility 
Standard Type—Offset 
Adjustable Inclined 
@ Gage Fittings 








Fig. 21 Fig. 22 


Other Ernst Specialties 





Leakless Super Try Cocks, Bronze 


Send for Catalog 48P and Forged Steel Construction 





AL WATER COLUMN & GAGE CO. 


LIVINGSTON, N. J LIVINGSTON 6-1400 
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Instruments in the CR lab- 
oratory set up for meas- 
uring extremely high 
vacuum. 


The production of 


Croll-Reynolds plant. Although CR engineers have over 
thirty years of industrial vacuum experience to guide 
them, the Croll-Reynolds testing and development de- 
partment is one of the important units. of the company. 


Development work 


efficiency of Croll-Reynolds Evactors wherever it is pos- 
sible. It is this never-ending research and development 
which give CR Evactors their: exceptional efficiency. 





A 30-inch CR Booster 
Evactor on test in a CR 
shop. 


17 JOHN 
CHILL VACTORS 





What's behind 


STEAM JET EVACTORS 




































Evactor? 


ag. 
} 


REYNOLDS 





Evactors is no routine operation at the 


is constantly under way to improve the 


Special boiler in the CR 
pilot plant for providi 

unusual conditions of hig 
pressure steam or super- 
heat (or both) to dupli- 
cate the working condi- 
tions in customers’ plants. 








REYNOLDS 


CROLL-REYNOLDS CO. 






STREET, NEW YORK 7, N. Y. 
CONDENSING EQUIPMENT 
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Safety Work Holder 


24——Safety Work Holder 


A new safety work-holder developed 
by Universal Vise & Tool Co., Parma, 
Mich., quickly clamps to the column of 
any small standard drill press, and in- 
stantly secures the work with only a 
quarter-turn of a single lever. The 
clamping arms are adjustable along the 
length of the cross arm to encompass 
the full width of the drill press table 
and swung back to clear a drill jig or 
machine vise when necessary. Standard 
sizes fit drill presses with columns of 
1%, 2%, 2%, 3, 3%, 3% or 4-inch diam- 
eters. 





When writing the manufacturer 
of new equipment for literature 
or more information identify his 
product by name and number 
listed in Petroleum Refiner. 











25—Arc Welding Machine 


The Wilson Welder and Metals Com- 
pany, Inc., 60 East 42nd, New York 17, 
has announced the new “Hornet” 36A mo- 
tor generator arc welding machine, a com- 
pact design available in 200, 300 and 400- 
ampere models and a heavy duty ma- 
chine. It is smaller in size and weighs 
one-third less than the previous “Hor- 
net” models, is designed for either 220 
or 440 volts with no change in relays 
or additional wires being required for 
voltage reconnection. It comes with 
weather-resistant totally enclosed drip 
proof construction and special moisture 
proof insulation. 


26—Air Filter 


Bulletin 150 explaining operation and 
application of the “Multi-Duty” self- 
cleaning air filter for engine and com- 
pressor service has been issued by 
American Air Filter Company, Inc., 215 
Central Avenue, Louisville, Ky. Instal- 
lation photographs as well as detailed 
engineering data are included. 


27— Piston Rings 


C. Lee Cook Manufacturing Compa- 
ny’s catalog No. 470 describes the com- 
plete line of Cook graphitic iron piston 
rings for industrial size diesels and com- 
pressors, giving details on ring design 
and construction ring service and ring 
specifications. Included are engineering 
tables, diagrams and data as well as 
practical suggestions relative to the or- 
dering of piston rings. Address General 
Sales Office, 76 Beaver Street, New 
York 5. 


28—Metals Comparator 


An electronic. instrument called the 
metals comparator has been introduceg 
by the special products division of the 
General Electric Company, Schenectady 
5, N. Y., for providing a quick, non. 
destructive comparison of either mag. 
netic or non-magnetic metal parts with 
a standard. Parts appearing alike but 
differing in composition can be separated 
quickly with the new instrument. It has 
been used to differentiate between an- 
nealed and unannealed steel bars, and 
to sort finished metal parts with dif. 
ferent compositions or heat treatments. 

The metals comparator employs a bal- 





GE Metals Comparator 





low Available 


IN A SINGLE BOOKLET 


Reprints of 


His | i] 1] i mi 
iN HTT 


cc 





® This Petroleum Refiner CLASSIC 
again available 


we 
Reprints of 








e é 
Corrosion Studies 
FOR THE PETROLEUM REFINING INDUSTRY 


The three-part study by F. A. Rohrman from the June, July and August 
issues of Petroleum Refiner 

PART 1—The Economic Aspects of Corrosion 

PART 2—Factors Affecting Corrosion 

PART 3—Corrosion Tests and Corrosion Prevention 


THE PRICE— ONLY 25 CENTS PER COPY 
Your remittance sent with this order blank will facilitate handling 


PETROLEUM REFINER, 
P. O. Box 2608 
Houston 1, Texas 


Please send me___________copies of Corrosion Studies for the 
Petroleum Refining Industry, by F-A. Rohrman. 


Name______ a naineeseneenerntimnnitipemnmnmpsnes ain 


Street or Box Number____ 














THE DESIGN OF FOUNDATIONS 
FOR STACKS AND TOWERS 


By V. O. MARSHALL 
Chief Engineer, J. P. Devine Manufacturing Company, Inc. 


With the years there has been no let-up in the demand for this 
article which was published in the August, 1943, Petroleum 
Refiner. Sufficient Reprints are again ready to accommodate 
the needs of engineers both in and out of the refining industry. 






Ml 


PETROLEUM REFINER, 
P. O. BOX 2608 
Houston 1, Texas 


Please send me copies of The Design of Founda- 
tions for Stacks and Towers, by V. O. Marshall. 
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Na 


Petroleum Refiner—V ol. 27, No. 2 





anc 
met 
whi 


test 
cal 
we 
sig 


for 


~- wmeews 

















Alled the 
troduced 
n of the 
enectady 
ck, non. 
er mag- 
Arts with 
hlike but 
separated 
it. It has 
veen an- 
ars, and 
with dif. 
atments, 
ys a bal- 





—___... 


nm 


al 
— 


this 
eum 
date 
stry. 








i 


ada- 











Hit 
! 


ancing network and indicating instru- 
ment mounted in a steel cabinet to 

which is connected an external test coil. 
As many as 1500 small parts can be 
tested in an hour. 

The instrument is mounted in a steel 
cabinet about 11x17x22 inches and 
weighs less tharr 60 pounds and is de- 
signed for operation from 60-cycle com- 
mercial power supply at 115 volts. Ask 
for Bulletin GEA-4894. 


29—In-Line Filter 


Micro Metallic Corporation, 193 Brad- 
ford Street, Brooklyn 7, has announced 
production of “in-line” filters fitted with 
porous stainless Steel filter elements of vari- 
ous types. Removal of a filter element and 
replacement with another of different 
porosity or type can be accomplished 
within a matter of seconds. Fluid pas- 
sageways are accessible for cleaning. All 
connections are standard pipe threads. 
Disassembly and assembly is accom- 
plished by use of rapid acting forged 
steel swing clamps for closure. All work- 
ing parts are forged or rolled stainless 
steel. The filter bodies are normally sup- 
plied for 200-pound service, but units 
rated for higher pressure are available. 


The filter elements are provided in a 
variety of shapes and sizes the three 
principal types being cylindrical, bayo- 
net, and star type. 

Units are available with filter areas 
ranging from 18 square inches to 24 
square feet in pipe sizes from % to 1% 
inches. Pore openings of the porous 
stainless filter elements range from 20 
to 65 microns. 





30—Automatic Cut-Off Machine 


High production 
and accuracy of cut 
lengths of pipe and 
tubing are outstand- 
ing features of the 
new Pines cut-off 
machines, manufac- 
tured by Pines Engi- 
neering Company, 
Inc., Aurora, IIl. 

Pines cut-off ma- 
chines are fully auto- 
matic The work is 
fed by motor driven 
rolls through a hol- 
low spindle and 
against an adjustable 
receding target stop. 
A rotating head au- 
tomatically cuts the 
work to required 
length producing a 
square face and hold- 
ing end-to-end di- 
mensions within a 
few thousandths 
inch of requirements. The. head is 
tooled to produce a clean cut with a 
minimum of burrs raised. 





literature or more information 
about new equipment featured 
in Petroleum Refiner, simply 
identify the product by name 
and number. 


| 
| For free copies of manufacturers’ 
| 











Pines Automatic Cut-Off Machine 


Production of 1500 pieces per hour is 
possible, depending on composition of 
the stock, wall thickness and diameter. 


31—Twin Barrel Lifter 


A “twin barrel lifter” has been an- 
nounced by Merrill Brothers, 56-02 Ar- 
nold Avenue, Maspeth, N. Y., the dual 
clamp being an adaptation of the regular 
Volz clamp to a form adaptable to the 
barrel. It ts a device consisting of a 
cross arm of the width of the standard 
barrel, with a Volz clamp attached to 
both ends of the arm. The center of 








HERE ARE THE TOOLS that will 
put ae end to costly valve re- 
seating. No need now to discard 
costly valves because they’re 
worn out. No need to send out 
for expensive reseating jobs. 
Both sets are designed to reseat 
globe, angle or cross valves from 
Y%" to 6” inclusive, and will 
reseat “‘in-the-line.”’ A big sav- 
ings in time and money. Orig- 
inal cost to the government was 
over $250 per set. At our 
low war-surplus prices of $99.50 
for the DEXTER, and $89.50 
for the NEW ULM, these tools 
will soon pay for themselves and 
go on to save you many dollars 
of maintenance expense. 


SAVE 








"5 
inm=- 


The DEXTER set 





Six-inch machinist vise . . . 
Jaws. Nationally Known Makes. 
originally cost $80. Buy at a saving of 
more than one-half at our low price of 


F. O. B. Culver City, California 





VISE SPECIAL 


net weight 160 pounds. Constructed 
of cast steel, with removable jaw faces. Swivel Base. Swivel 
Government surplus, which 


$3,500 ||. 


BRAND-NEW .. 
chest, 


handles. 

















METAL MATERIALS Co. 


3923 VAN BUREN PLACE, CULVER CITY, CALIF. 


on NAN TENANCE 
EXPENSE 


VALVE RESEATERS 


ECONOMICAL 


DEXTER 


is Carboloy 

tipped for use on tough alloy seats 
used on high pressure valves. 

. complete in oak 

beautifully finished and 

equipped with lock and carrying 


so ssc SQ | 2 sex $BG 


WITH 


- the - line” 


RESEATING 


NEW ULM 


The NEW ULM set employs car- 
bon steel cutters used on the low 
pressure vaives of cast iron, mild 
steel or bronze construction. 
BRAND-NEW .. . complete in oak 
chest, beautifully finished and 
equipped with lock and carrying 
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PAY OFF! 


On a compressor like this, where you have vibration and 
rapid pressure pulsations, ordinary gages with clock gear 
movements last but a short time. Sometimes the gears are 
worn out in a few weeks. 

By comparison, Helicoid gages wear for years. Actually, 
the gages shown here have been in service for 214 years and 
are still going strong. 

This is an example of the saving in maintenance which can 
be made by using Helicoid—the gage of enduring accuracy. 










Only Helicoid Gages 
have the 
Helicoid Movement 


3 HELICOID GAGE DIVISION 
Ye AMERICAN CHAIN & CABLE 


the cross bar is provided with a ring 
through which the lifting media is at- 
tached. Clamps can be instantaneously 
attached and detached to and from the 
barrel. 


32——300-Ampere Generator 


A 300-ampere bare welding generator 
is offered by P&H to those who wish 
to build their own DC welder. Called 
the Model WG-300, it is designed for easy 
coupling to a gasoline engine or power 
take-off. A V-belt pulley arrangement 
makes exact alignment between power 
and generator unnecessary, thereby sim- 
plifying the building of the welder. In 
addition to saving space, this also pro- 
vides a more correct relationship be- 
tween engine and generator speeds. Ask 
for Bulletin 33-3, the MHarnischfeger 
Corporation, Welding Division, 4400 W. 
National Avenue, Milwaukee 14. Wis 


33—Wound-Rotor Motors 


A line of improved totally-enclosed, 
fan-cooled, wound-rotor motors an- 
nounced by Allis-Chalmers Manufac- 
turing Company, Milwaukee, Wis., are 
built. with tube-type air-to-air heat ex- 
changer, first used for squirrel cage mo- 
tors. The greater efficiency of this ex- 
changer permits a reduction in size 
compared with older, totally-enc!losed, 
fan-cooled designs. Because of its sim- 
ple design, cleaning is seldom. 

The motors can be built with stainless 
steel ventilating tubes, fans, and end 
plates and cast iron terminal boxes and 
collector ring enclosures. 


34——Temperature Controllers 


A new scries of inexpensive tempera- 
ture controllers designed for use with 
electric and gas heating units has been 
announced by K. H. Huppert Company, 
6830 Cottage Grove Avenue, Chicago 37. 
Available with or without pyrometers, 
these step-less input controllers are 
suitable for electric and gas furnaces, 
ovens, pots and other similar applica- 
tions. 

All models are finished in a baked-on 
green Alpo enamel and operate on 115 
volt A.C. (220 volt units on special 
order). 


Requests for manufacturers’ 
literature get prompt replies 
when you identify each item by 
number and name listed in Pe- 
troleum Refiner. 
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Newark Wire Cloth Company, 351 
Verona Avenue, Newark 4, N. J., has 
a new bulletin covering the company’s 
complete line of woven wire cloth, me- 
tallic filter cloth, metallic bolting cloth, 
fabricated wire parts, ASTM testing 
sieves and testing sieve shaker. 


36—Steam Trap 


A bulletin, “Selecting the Right Type 
of Steam Trap,” has been issued by 
Sarco Company, Inc., Empire State 
Building, New York 1. An illustrated 
chart enables quick selection of the right 
type of steam trap for a particular ap- 
plication. Cross-sectional illustrations are 
included. 


37—Rotor Steam Turbine 


Bulletin ST101 on the solid rotor type 
steam turbine, released by Whiton Ma- 
chine Company, New London, Conn., 
contains engineering drawings and di- 
mensional data useful in selecting the 





size and type of turbine needed for 


specific applications. 


38—Viscosimeter 


Bulletin 88-D describes the new-type 
Viscorator for viscosities up to 800,000 
centipoises made by Fisher & Porter 
Company, Dept. 1C-H, Hatboro, Pa. 
The new Viscorator is similar to the 
low range Viscorator (250 centipoises) 
and is constructed to permit instan- 
taneous observation of viscosity values 
existing in a moving fluid stream under 
full line pressure. These instruments 
are available in simple indicating form 
or arranged for continuously recording 
viscosity values on a 24-hour chart, or 
for controlling fluid viscosity by auto- 
matic blending or heating means. 


39——Synthetic Organic 
Compounds 


Bulletin C-7-103, listing various prod- 
ucts supplied by the Chemical Division 
of Koppers Company, Inc., Pittsburgh 
19, presents, in a qualitative way, the 
properties of these synthetic organic 
compounds, their chemical reactions, and 
the more general uses of the various 
materials. 


40—Diesel Combustion 


The Lanova Corporation, 38-15 30th 
Street, Long Island City 1, N. Y., has 
published “The Lanova Combustion 
System for Diesels,” describing the La- 
nova combustion system and how it 
functions. Stressed is the importance of 
proper combustion in economical diesel 
operation, A comparison between types 
of fuels and the difference between in- 
ternal and external combustion engines, 
gasoline and diesel engines, etc., are 
given. Engineering tables and data pro- 
vide a valuable manual on diesel engine 
performance 


41—Hydraulic Cylinders 


Complete mounting dimensions are 
given on double acting and single act- 
ing cylinders, the latter with and with- 
out spring return; cushioned and non- 
cushioned cylinders; single rod end and 
double rod end cylinders in Bulletin 
H-104, Miller Motor Company, 4027 N. 
Kedzie Avenue, Chicago 18. Dimen- 
sions on all these cylinders are given 











ANHYDROUS 
AMMONIA 





for Petroleum Refining 


_ ANHYDROUS AMMONIA, shipped as a 
concentrated liquid with a guaranteed mini- 
mum purity of 99.5% NHs, is one of the lowest cost 
neutralizing agents delivered to the refinery. Be- 
cause of its low molecular weight, one pound of 
Ammonia will neutralize the same quantity of acid 
as several pounds of other neutralizing agents. 


Easily vaporized, Anhydrous Ammonia follows 
the gas stream through the refinery equipment, neu- 
tralizing corrosive acids as they are formed. Am- 
monia has high solubility and a high rate of diffu- 
sion in oil. 

Used in oil refining, Ammonia destroys acidity 
without the formation of water or undesirable emul- 
sions. Products of neutralization can be easily re- 
moved: from the oil. Excess Ammonia can be re- 
moved by blowing the oil with air. Used as a liquid 
or as a gas, Ammonia is easy to handle in the 
refinery. 

Barrett Anhydrous Ammonia is available in both 
tank cars and cylinders. Tank car shipments are 
made from Hopewell, Virginia, and South Point, 
Ohio. Loaded cylinders are stocked at points con- 
veniently located from coast to coast. 


The advice and help of Barrett technical service men are 
available to Barrett customers without charge. Free literature 
on Barrett Anhydrous Ammonia will be mailed on request. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
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for the 


reader 


over your shoulder 


You'll find scores of practical ideas in every issue 
of Petroteum Reriner. But without your own 
personal copy, you’re missing many valuable ideas 
. . . perhaps the one that would have helped you 
crack that last tough problem. 


Help for the Job Ahead 


The future will bring addi- 
tional tough problems. And 
PETROLEUM REFINER will 
have the answers. We say that 
with confidence because our 
editors, engineers and tech- 
nical writers are constantly in 
touch with men engaged in 


process plant work. New 
methods for new problems 
and new ways to tackle old 
problems are investigated and 
reported. 


Now is the time to start 
these ideas coming to YOU. 


Send in the Order Blank Today! 
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for 16 standard mounting models anq 
for all standard and oversize piston 
rods up to and including 2 to 1 rods 

Interchangeable mountings, cut-away 
views of the cylinder, and full descrip. 
tion of the interchangeable cup seal o, 
ring seal piston assemblies are shown. 


42—SEC-Butylbenzene 


The Chemical’ Division of Koppers 
Company, Inc., Pittsburgh 19, Pa., has 
issued Technical Bulletin C-7-104 de. 
scribing its sec-Butylbenzene, now ayail- 
able in commercial quantities. Included 
are properties and reactions of the com. 
pound, commercial information regard- 
ing containers, specifications, storage 
conditions, and chemical reactions. _ 


43—Safety and Relief Valves 


Condensed Specifications Bulletin 
(No. 50), announced by Farris Engi- 
neering Corp., 484 Commercial Avenue, 
Palisades Park, N. J., gives all relief or 
safety valve type numbers and other 
pertinent data, together with comparison 
numbers of other commonly used valves 
Sizes, pressures and materials are all 
clearly indicated to assist the user in a 
ready choice of the proper equipment. 


44—Gas Welding Wire 


A gas welding rods catalog has been 
released by Page Steel & Wire Division, 
American Chain & Cable Company, Inc., 
Bridgeport 2, Conn. The complete Page 
line is covered and the application, pro- 
cedure, proper torch adjustment, phys- 
ical properties, etc., of each gas weld- 
ing rod are listed along with a conveni- 
ent reference chart. 





additional information, you will 
speed reply by identifying the 
information by item number, 
name and page number of this 
issue of Petroleum Refiner. 





45—French Catalogue 


“Specification Index for Bristol In- 
struments,” has been published in the 
French language by The Bristol Com- 
pany, Waterbury 91, Conn. The catalog, 
No. W1815, contains information on the 
Bristol line of automatic controlling, 
recording, and indicating instruments 
for use in industry and gives hints on 
how they can be used effectively to 
save time, money, and promote efficient 
operation in manufacturing processes. 
Specification data are given on each 
instrument listed. 


46—How To Run A Lathe 


The South Bend Lathe Works has 
issued the 45th edition of the book 
“How to Run a Lathe.” A number o! 
changes in text material and illustra- 
tions have been made since the previous 
edition was printed in 1944. 

This book covers such subjects as the 
operation of the lathe units, grinding 
cutter bits, making accurate measure- 
ments, plain turning, chuck work, taper 
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Requests for manufacturers’ lit- 
erature get prompt replies when 
you identify each item by num- 
ber and name listed in Petroleum 
Refiner. 











turnings, boring, drilling, reaming, tap- 
ping, cutting screw threads, reference 
tables, etc. Postpaid copies are avail- 
able with paper covers for 25c (U. S. 
coin) or with leatherette covers for $1 
from South Bend Lathe Works, 351 E. 
Madison Street, South Bend 22, Ind. 


47—Valves 


A catalog section (8-G6) describing 
forged steel chrome-molybdenum Intex 
and Univalves has been issued by Ed- 
ward Valves, Inc., East Chicago, Ind. 
Univalves are welded bonnet integral 
seat valves for service at 1500 and 2500 
pounds at 1000° F. Intex valves are 
bolted bonnet integral seat valves rated 
at 1500 pounds, 1000° F. 

Bulletin gives details of construction, 
dimensional and design data, material 
specifications, etc. 


48—Vertical Pump 


The Aldrich Pump Company, Allen- 
town, Pa., has issued Data Sheet No. 
66 which describes the Aldrich inverted 
vertical triplex pump for petroleum, cen- 
tral hydraulic and high-pressure applica- 
tions. It contains standard ratings, ap- 
proximate dimensions and diagrams of 
comparative discharge flows, points out 
its low maintenance features. An iso- 
metric drawing and various charts are 
included. 


49——Coatings 


Rust-Oleum Corporation, Box 110, 
2425 Oakton Street, Evanston, IIl., has 
issued a new descriptive bulletin on 
chemical resistant coatings — coatings 
that are fortified with rubber to resist 
chemical conditions which are the major 
cause of rust in many industrial plants. 
Complete data are given on coverage, 
thinning, accumulated condensation, 
heat resistance and interior of metal 
storage tanks, etc. 


50—Load and Pressure Cells 


_ The Baldwin Locomotive Works, 
festing Equipment Department, Phila- 
delphia 42, announces Bulletin 270, 
which covers five sizes of the new SR-4 
fluid pressure .cell that converts pneu- 
matic or hydraulic pressures in pressure 
vessels, pipe lines, etc., into changes of 
electrical energy by means of an SR-4 
bonded resistance wire strain gage ele- 
ment 


51—Weatherproofing 


_ “Lasting Protection for Metal Sur- 
laces,’ a bulletin describing a recent 
development for protecting outdoor 
structures against weathering has been 
issued by The Arco Company, 7301 
Bessemer Avenue, Cleveland, Ohio. The 
company’s new “Dum Dum for Metal” 
Providing “a tough but elastic and _pli- 
able weather-resistant, water-repellent 
















MURRAY TYPE-S 


SINGLE STAGE TURBINES 


A 





Mechanical constant speed gover- 
1 nor completely enclosed and fully 
lubricated. Heavy cast housing, 
removable for inspection. Provision 
for tachometer reading, by remov- 
ing end plug. 
Double seated balanced stainless 
eo steel governor valve, with stainless 
steel renewable seats. Corrosion 
resisting steam strainer ahead of 
control valves. 


Separate emergency overspeed 
butterfly trip valve actuated by 
unbalanced weight type emergency 
overspeed governor. 


Stainless steel blading and shroud 
band. Nozzles drilled and reamed 
in replaceable nozzle ring. 


ANICAL DRIVE 





Carbon ring glands, stainless steel 
springs, corrosion resisting gland 
cases. Cast in leakoff reduces pipe 
fittings necessary. 


Tapped hole in shaft end facilitates 
drawing on coupling. 


Bearing seals effectively retain oil 
and exclude dirt and moisture. 


Casing split at centerline allowing 
inspection without disturbing align- 
ment or steam connections. 


Sleeve type babbitt lined bearings 
with split oil rings, easily removable. 
Babbitt thrust faces against collars. 
Inspection covers and flush level 
glasses included. Water cooling 
olwoys furnished. 


FOR DEPENDABILITY, SPECIFY A MURRAY TURBINE 


Bulletin. T-121 gives complete details. Write for your copy today. 


IN WORKS COMPANY 








BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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coating for use on both new or un- 
coated metal structures and over previ- 
ously cooled surfaces that ‘seals out’ 
measurable moisture, vapor, and chem- 
ical gases and fumes” is described. 


52—Ear Protectors 


A bulletin by Industrial Products 
Company, 2820 N. Fourth St., Phila- 
delphia, details a new ear protector 
said to be effective in absorbing indus- 
trial noises, particularly high frequen- 
cies which are the harmful frequencies 
to nerves and hearing. The lower, slower 
frequencies are carried through, permit- 
ting the wearer to hear conversations al- 
most normally. A _ special absorbent 
material is sealed inside the ear pro- 
tector. No attempt is made to block out 
the noise but rather to absorb it before 
it reaches the ear drum. 









53—Fittings and Flanges 


Taylor Forge Bulletin 476, Stainless 
Steel Dimensional Data, describes weld- 
ing fittings from % to 12 inches, and 
light weight American Standard flanges 
from % to 30 inches, all available in 
stainless types 304, 316 and 347, monel, 
inconel, nickel, copper and other usual 
industrial metals. Taylor Forge & Pipe 
Works, Box 485, Chicago 90. 


54—Valves and Controllers 
Bulletin A-100 describes Fisher Gov- 
ernor Company’s micro-flute and micro- 
form pup (proportional uniform per- 
centage) inner valves which have equal 
percentage characteristics. Flow curves 
are shown. Bulletin D-2 describes Series 
4101 snap acting wizard pilots and in- 


Builders of Efficient 


WELL WATER 


FOR 
CRACKING PLANTS 
PUMPING STATIONS 
AND DRILLING 


When Layne builds a Well 
Water System for you, there 
need be no worry about quality, 
efficiency or low operation cost. 
Every Layne Well Water Sys- 
tem includes just one kind of 
quality and that kind is the very 
best possible to create. As a 
rule, size for size, Layne Well 
Water Systems will produce 








twice as much water as other systems. 


The reasons are many, but primarily, 
it is in the “know how” gained over 
years of world wide experience. For 
further facts, catalogs, etc., address 


LAYNE & BOWLER, INC. 


General Offices: MEMPHIS 8, TENN. 





Werricai Tv. 


AFFILIATED COMPANIES: Layne-Arkansas Or. Stuttgart, Ark. * Layne Atlantic Co. 
Central M Mishawaka, 


Ohio Co., ‘Columbus, Ohio * Layne-Pacific, Inc., Seattle. Washington * Layne-Texas Co., 
* Layne-Western Co. of Minnesota, i Minn. * International Water 
Ro Ltd., London, Ontario, Canada * Layne-Hispano Americana, 8. 1 


Co., Memphis, a. e Layne-Northern Co 
Louisiana Well Co., Mon La. 
i « Western Co., Kansas City, Mo. 


SYtems- 


ReINE Panefod- 


. Norfolk, Va. * Layne- 


Ind. * Layne-Loulsiana ‘Co.. Lake Charles, La. * 


* Layne-New York Co., New York City * Layne-Northwest Co., Milwaukee ,Wis. 


Houston Texas * 
A., Mexico, D. F. 
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For free copies of manufacturers’ 
| literature or more information 
| about new equipment featured 





in Petroleum Refiner, simply 
identify the product by name 
and number. 
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formation on general application and 
pressures flowing of flush type oil wells. 
Address: Marshalltown, Iowa. 


55——Rotameter 


Schutte and Koerting Company, 12th 
and Thompson Streets, Philadelphia 22, 
Pa., announce Bulletin 18- R, covering 
SK Rotameters specific gravity indica- 
tors and flow indicators. Among the rota- 
meters described are several chemical 
rotameters, for service under corrosive 
conditions and armored rotameters for 
severe high pressure uses. One section 
contains mathematical formula and its 
derivation. New tables permit easy selec- 
tion of correct rotameter for a specific 
application, either fluid or gas. 


56—*‘‘Sprabond”’ 

Metallizing Engineering Company, 
Inc., 38-14 30th Street, Long Island City, 
N. Y., announces Bulletin 57 explaining 
the features of Metro “Sprabond,” a 
metal which may be sprayed directly on 
to smooth, even highly polished steel, 
and many other materials, thus eliminat- 
ing mechanical preparation needed for 
good metallizing results. 


57—Recorders and Controllers 


For instrument men in scientific lab- 
oratories and industrial plants, Leeds & 
Northrup, 4934 Stenton Avenue, Phila- 
delphia 44, has published Catalog 
ND44(2) which will serve as a handy 
guide to all their round-chart Micromax 
instruments, Called “Micromax Model 
R—Indicating Recorders and Controll- 
ers,” this publication includes complete 
specifications for automatic indicating 
recorders, and indicating and recording 
controllers. Among the recording con- 
trollers are instruments which provide 
two-positioned control or are integral 
parts of full proportional control sys- 
tems. Suggested chart numbers are also 
listed for the more commonly used 
ranges, together with other accessories 
and supplies. 


58—A. C. Generators 


“How to Apply Packaged A-C Gen- 
erators” with seven handy tables tor 
generator and wire selection comprise 
the contents of Synchronizer Vol. 8, No. 
3a, published by Electric Machinery 


Manufacturing Company, 821 Second 
Avenue S. E., Minneapolis 14. A dia- 
grammatic index in article “Pre-engi- 


neered Generator Switchgear” is of spe- 


cial value. 


59——Protective Clothing 


A catalog section on industrial pro- 
tective clothing has been published by 
The B. F. Goodrich Company, Akron, 
Ohio. Pictured and described are both 
the rubber and Koroseal (synthetic flex 
ible material) garments. 
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J, 8. Meriam, Jr., Now Heads 
Meriam Instrument Company 


|. B. Meriam, Jr. has been elected 
president of Meriam Instrument Com.- 
sany, Cleveland, 
Ohio, to succeed his 
father, J. B. Meriam, 
S., who becomes 
chairman of the 
hoard. A. G. Harden, 
formerly comptroller, 
was elected treasurer. 
Meriam, Sr., presi- 
lent of the company 
from its beginning in 
1911 up to the recent 
election when he ten- 
lered his resignation, 
pioneered the com- 
mercial manufacture 
§ instruments for 
the measurement of pressure, vacuum, 
ind differential pressure of liquids and 
gases, In recent years Meriam has 
brought out many new designs in mano- 
meters, meters, and gauges. 





Meriam 


Pennsalt Announces Changes 


Personnel changes in the special 
‘hemicals division of Pennsylvania Salt 


Manufacturing Company, include ap- 
pointment of Albert H. 
newly-created position as field sales 
supervisor. He will supervise activities 
of the district sales managers and all 
field men of the Division. 

Philip C. Staples, Jr., with the com- 
pany since 1937, will succeed Clem as 
products supervisor on cleaners and 
pickling and descaling products. Suc- 
ceeding Staples as product supervisor 
on corrosion-resistant products will be 
Robert R. Pierce. 

James McWhirter has been placed in 
charge of fluorine product process de- 
velopment and manufacture for the 
company. Superintendent of Pennsalt’s 
Natrona, Pa., plant for the past two 
years, McWhirter will direct all phases 
of the company’s activities in fluorine 
product manufacturing, temporarily 
from the Easton, Pa., plant. 


Brown Expands Activities 
In Rocky Mountain Section 


Brown Instrument Company has ex- 
panded its sales and service activities in 
the Rocky Mountain area by establish- 
ing sales and service representation at 
400 Broadway, Denver, Colo., and 437 








low pressure fuels. 








CHANGING TO GAS OR OIL? 


Investigate DFC’s extensive line of industrial gas or oil burners. 


e¢ ECONOMICAL TO OPERATE 
¢ ECONOMICAL TO INSTALL 
¢ ECONOMICAL TO MAINTAIN 


Available in a wide range of sizes and capacities for use with high or 
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Atlas Building, 36% West Second South, 
Salt Lake City, Utah. : 

Donald Larcen has been placed in 
charge of Denver industrial sales and 
George Winslow, formerly industrial 
service manager at Detroit, will handle 
similar duties in Salt Lake City, where 
he will work with Eldon Richardson, 
district manager. 


Wilson Welder Changes 


Thomas B. Hasler, formerly president 
of Wilson Welder & Metals Co., Inc., 
a wholly owned subsidiary of the Air 
Reduction Company, Incorporated, has 
been named chairman of the board of 
directors succeeding C. E. Adams who 
resigned as chairman and director; and 
F. B. Adams, Jr. has been elected presi- 
dent and a director. 

Hasler has been president of Wilson 
Welder & Metals Co., Inc. for 29 years 
and is a director of the Airco Export 
Corporation and Arcrods Corporation. 


Kidde Expands Service 

A world-wide network of carbon dioxide 
recharge stations has been established 
by Walter Kidde & Company, Inc. of 
Belleville, N. J., the list of stations, in- 
cluding 169 stations in 45 different for- 
eign countries. 

These foreign facilities for recharging 
carbon dioxide cylinders, constitute the 
most extensive service of its kind in 
existence, officials declared. 


Laboratory Moved 


Allied Chemical & Dye Corporation’s 
Central Research Laboratory has moved 
its offices and laboratories to its new 
building on Columbia Road, Morristown, 
New Jersey. 





Cooper-Bessemer Executives 
Promoted to Vice Presidents 





Reed Burrell 
The Cooper-Bes- 
semer Corporation 
has elevated three of 
its sales executives 
to positions of vice 
president as follows: 
J. W. Reed, Atlan- 
tic Coast manager of 
gas engine and com- 
pressor division; A. 
A. Burrell, South- 
western district man- 
ager, with headquar- 
ters in Dallas» and 
B. L. Potter, Mid- 
Continent manager 
with headquarters atTulsa. 
' Reed is a Cooper-Bessemer veteran 
of 25 years service; Burrel joined the 
company in 1925 when it was the C. 
G. Cooper Company and has been South- 
western District Manager since that 
time, and Potter will soon complete his 





Potter 





35th year in the engine-building indys. 
try, having joined the Bessemer 
Engine Company in January, 1913. 


Air Reduction Announces 
Technical Sales Appointments 


Dr. G. V. Slottman, formerly map. 
ager, technical sales division has been 
appointed technical assistant to the vice 
president of Air Reduction Company, 
He has been with the company 12 years 
and has been closely associated with 
Air Reduction’s development and jn- 
troduction of steel making processes 
using large quantity, low-purity oxygen 
for both combustion purposes and as a 
chemical reagent. 

Scott D. Baumer, formerly assistant 
manager, technical sales division of Air 
Reduction was appointed manager of 
that division and Edward H. Roper was 
appointed assistant manager. 






























Minneapolis-Honeywell Holds 
Traveling Sales Convention 


A traveling sales convention will take 
Minneapolis-Honeywell Regulator Com- 
pany officers to seven three-day meet- 
ings scheduled in regional headquarter 
cities. Sales activities of 1947 will be 
reviewed and expanded sales plans for 
1948 outlined. Harold W. Sweatt, presi- 
dent, and all other home office execu- 
tives are in the group. 

The January program called for meet- 
ings in Minneapolis, San Francisco, and 
Dallas. February meetings are set for 
Chicago, Cleveland and New York and 
Toronto, the latter two being scheduled 
for the 13th and 16th respectively. 
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SPARKLER- 
Horizontal Plate 


_ FILTERS 


~ 


’ 
.. - and here's the sory: 
@ Sparkler Horizontal Plate Filters handle 
any liquid from heavy varnishes to light 
alcohols, including products such as acids, 
oils, beverages, milk, pharmaceuticals, 
plating solutions, water, etc. / 
@ Equally efficient performance on inter- 
mittent or continuous operation, under a 
wide range of temperature, pressure and 
viscosity conditions. 
@ Equally effective whether removing Car- 
bons and contact clays or clarifying and 
polishing with filter aids. 
@ Patented Scavenger Plate permits com- 
plete batch filtration. (It's virtually an 
auxiliary fileer with an independent con- 
trol valve.) 
@ Unexcelled filter cake stability—no slip- 
ping or breaking. 


sailed 


Because filter media are supported on a 
horizontal plane and filter aids floated into 
position uniformly, filtration takes place 
uniformly over entire filtering areas. Flow 
through filter is always with gravity. 

Sparkler Filtration Is Engineered Filtra- 
tion—we invite correspondence on your 
problem, You will receive the advice of 
filtration scientists with a quarter of a cen- 
tury of experience in a specific field. 


SPARKLER MANUFACTURING CO. 


MUNDELEIN, ILLINOIS 
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Jefferson Picks Holmes 


Jefferson Chemical Company, Inc., 
owned jointly by The Texas Company 
and American Cyan- 
amid Company, has 
appointed J. W. 
Holmes sales man- 
ager, with New York 
headquarters. He 
will be in charge of 
sales of commercial 
products. 

A graduate of Mc- 
Gill University, 
Holmes has been 
connected with Ca- 
nadian Industries 
Limited and Poly- 
mer Corporation at 
Sarnia, Ontario. He 
worked closely with 





Holmes 
the rubber indus- 
try in Canada and the United States on 
the development of butyl products. In 
1945 he became manager of the Polymer 
Corporation’s sales and technical serv- 
ice division. 


Bailey Meter Company Opens 
New Branch Offices 


Bailey Meter Company, Cleveland, 
Ohio, has opened new branch offices in 
New Orleans, La., and Schenectady, 
New York. 

The New Orleans office, formerly a 
subdivision of the company’s Houston 
office, is located at 2176 Esplanade Av- 
enue. S. G. Dukelow, branch manager, 
is assisted by J. M. Bevan, service en- 
gineer. 

The Schnectady office, formerly a 
subdivision of the company’s New York 
office, is located at 207 State Street, 
with J. F. Luhrs as branch manager. 

The Bailey Company has appointed 
G. R. Mays manager of its St. Louis 
branch office succeeding L. E. Evans, 
resigned. 


Foxboro Company Occupies 
Its New Canadian Plant 


The Foxboro Company Limited has 
moved into its new building in the Ville 
LaSalle section of Montreal. Of brick 
and steel construction, the plant repre- 
sents the most modern trends in indus- 
trial building design. It is the largest 
plant in Canada devoted to the manu- 
facture and sale of industrial instru- 
ments. 

The Foxboro Company Limited, af- 
filiated with The Foxboro Company, of 
Foxboro, Mass., was established in 1933, 
and until the present time has occu- 
pied space in the buildings of Peacock 
Brothers Limited who, for more than 


30 years have been Foxboro’s sales 
representatives in Canada and New- 
foundland. 


Hazel and Winstead are 
Promoted by Oil Well 


M. F. Hazel of Dallas has been named 
general manager of sales for Oil Well 
Supply Company, U. S. Steel subsidiary, 
with K. B. Winstead, also of Dallas, 
assistant general manager of sales. 

V. J. Waters was named manager of 
the Central Midwest division of Oil Well 
Supply Company. 

Hazel, a graduate mechanical engineer 
from Penn State College has been with 
Oil Well since 1930 serving among other 








**EASY-SETTING”’ 


DIAL THERMOMETERS 


e@ 5 Standard Ranges — Fah- 
renheit or Centigrade 


@ “Easy-Access” Cases for Quick 
Setting 

@ Simplified Dial and Pointer 
Adjustment 


@ Rugged, Accurate, Bimetallic 
Unit 


“Easy-Access” cases permit all adjust- 
ments to be made from the front, “on 
the job”! 

Two case types: “Quick-Opening,” 
with threaded frame; ‘‘Moisture- 
Proof,” with bolted frame. 

4” dial. 5 standard ranges, Fahren- 
heit or equivalent Centigrade, cover- 
ing —100° to +850° F., or —75° to 
+-450° C. 

Stainless Steel stem in 4 standard 
lengths: 4”, 6”, 9” and 12”. Sepa- 
rable sockets available. Write for illus- 
trated folder. 





1417 Brandywine Street, Philadelphia 30, Pa. 
in Canada: PEACOCK BROTHERS Limited 
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There is a 
* MAGNILASTIC 
» Expansion Joint 


"4 for every piping need 


Whether the pipes in your plant carry corrosive 
chemicals at ten pounds pressure or steam at 
a thousand—they are subject to tremendous 
stresses. 


Whatever the size—or operating pressure—or 
temperature — your best bet to protect piping is 
packless, ringless MagniLastic Expansion Joints. 


MagniLastic Joints will save on space .. . instal- 
lation time . . . maintenance costs . . . prolong 
the life of pipe, valves and fittings . . . and then 
outlast the system itself. 


There are six standard lines of MagniLastic 
Expansion Joints: 254+ Copper, 554, 150#, 400# 
and 1000# Stainless Steel, and Low-Pressure 
Large-Diameter Joints in Copper, Monel or Siain- 
less to 72” pipe size. 


0 Ra bg» 





' t i 7 


Anchor, Offset, Jacket and Turbo Joints, plus 
special units made to order, take care of the 
extraordinary conditions. 


Engineering assistance for individual replace- 
ments to complete piping layouts is available. 


Catalog No. 242 on request 


 MAGNI/IASTIC ) 


DIVISION OF 
COOK ELECTRIC COMPANY 


Chicago 14, Illinois 
Engineering & Sales Offices in Principal Cities 





posts as assistant division manager 
Houston and as assistant to the yic¢ 
president. He will be responsible {o; 
coordinating sales activities of the do. 
mestic and export divisions and the 
tubular department. 


De Laval Steam Turbine 
Lists Organization Changes 





Stewart Bauer 





Reynolds 


Jurgenson 


De Laval Steam Turbine Company, 
Trenton, N. J., announced January |, 
a five member executive committee con- 
sisting of H. L. Watson, president, serv- 
ing as chairman; George C. Stoddard, 
chairman of the board; Henry W. John- 
son, vice president; C. Richard Waller, 
vice president, and George W. Smith, 
Jr., assistant to the president. 

Executive promotions included: J. P. 
Stewart named manager of the newly 
combined commercial and marine sales 
divisions succeeding H. V. Petersen, re- 
tired. H. G, Bauer, manager of the 
marine division, appointed executive en- 
gineer of the company. J. W. Hertzler, 
manager of worm gear sales since 1924, 
has retired and succeeded by W. A. 
Reynolds, who becomes manager of the 
combined IMO rotary pump and worm 
gear divisions. C. A. Jurgensen ap- 
pointed acting works manager. W. A. 
Neumann, Jr. as factory controller, as- 
sistant treasurer and assistant secretary 
Was announced previously. 


Thermoid Personnel Changes 


Thermoid Company, Trenton, N. J., 
has announced personnel changes as fol- 
lows: Jack Brand, formerly of Trenton 
to handle industrial sales for Colorado, 
with headquarters at Denver; J. 
Chamberlain, formerly with Pioneer 
Rubber Mills of California and_ the 
Rubber Division of Paramount Manu- 
facturing Company, to handle industrial 
sales in Washington and north Oregon, 
with headquarters in Seattle; E. J. Dun- 
lap transferred to San Francisco, im 
charge of industrial sales for north 
California and south Oregon. 

A Fred Matheis, in industrial sales 
with Thermoid at Trenton 20 years, be- 
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a 
. a comes industrial sales promotion man- 


ble so ager William Overman, manager 
the do. industrial friction materials division, 
nd th headquarters transferred to Detroit; 

© B jack Wright, Salt Lake City, Utah, 


assigned to industrial and oil field sales 
in Utah, Idaho, Wyoming, Montana and 
Western Canada. 

The company’s new unit at Nephi, 
Utah, is undergoing pilot runs with full 
production anticipated soon. 


Chain Belt Announces 
Three New Vice Presidents 


L. B. McKnight, who joined Chain 
Belt Company of Milwaukee in 1927, has 
been elected vice 
president with execu- 
tive responsibility for 
.the two heavy ma- 
chinery divisions, 


ess equipment and 
the construction ma- 
chinery. McKnight 
was executive assist- 
ant to the president 
and previously was 
manager of the con- 
veyor and _ process 
equipment division. 

O. W. 
also has been elected 
a vice president of Chain Belt in charge 
of finance. B. F, Devine, also named 
vice president, will continue his duties 
as manager of the Construction Ma- 
chinery Livision. 





McKnight 





Hudgins Named Sales Agent 
C. Lee Cook Manufacturing Company, 
F, 





Carpenter | 





conveyor and proc- | 








a Louisville, Ky., has announced T. 
cea Hudgins’ connection with its Mid-Con- 
anes tinent agent, W oobank Machinery Com- 
+ pany, Lulsa. Hudgins formerly was 
re vice president and sales manager for 
aller. Cooper-Bessemer Corporation and later 
nith export sales manager for Clark Bros. 
, Company. 
1p With Houston headquarters Hudgins 
sadn + will supervise sales and service for Cook 
en metallic packing and Cook piston rings 
a in Texas and in states comprising the 
"the southern half of the Mid-Continent oil 
: a felds. 
zler, 
1924, Hammel-Dahl Incorporates 
A Hammel-Dahl Company, Providence, 
| the R. I., has been incorporated, effective 
orm January 1, 1948. The incorporation will 
ap- assure even more effective service to the 
A. petroleum and process industries as 
as- plant output will be increased with the 
tary addition of plant facilities, officials de- 
clared. 
There will be no change in manage- | 
ment. Officers and board of directors 
J., comprise: E. T. Dahl, president; B. G. 
fol- Woolley, treasurer; Bruce A. Irwin, vice 
iton president-secretary, and Thomas Pon- 
ado, ton, vice president. 
J. 
— Resistance Bulbs Added 
snags The instrument division of Thomas 
rial A. Edison, Incorporated, West Orange, 
yon, N. J. has taken over the manufacturer 
am and sale of electrical resistance bulbs 
. lormerly handled by the Edison-Split- 
rth dorf Corporation, a subsidiary. By add- 
ing bulbs to its line, the instrument 
sles division is now in a position to offer 
he. complete temperature measuring sys- 
tems, 
= 
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A DIRECT DRIVE CLEANER FOR 
HEAT EXCHANGER AND 
CONDENSER TUBES THAT 


IGHS ONLY 21 us 


WE 


The sturdy aluminum-alloy case makes 
this cleaner so light . . . only 21 Ibs. ... 
that it can be used without a supporting 
rig. A convenient handle valve gives 
the operator positive control. The 
powerful high speed motor . air or 
steam driven ... assures a fast 

and thorough cleaning operation. 
Precision built of selected alloy- 
aluminum and heat treated alloy 

steel. For more detailed infor- 

mation, write the Airetool 
Manufacturing Company, 

316 So. Center Street, 

Springfield, Ohio. 
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AIRETOOL’S 
NO. CC-450 
DIRECT DRIVE CLEANER 









for all types of straight 
tubes from %” to 1% 
1.D. . . . all scale con- 
ditions . . . with built-in 
flushing feature. 


WRITE FOR 
BULLETINS 
A-6 and No. 40 


THERE'S AN AIRETOOL TUBE 
CLEANER AND EXPANDER FOR 
EVERY TYPE OF TUBULAR 
CONSTRUCTION! 


 ~— 


Sail RETOOL 


MANUFACTURING COMPANY 








SPRINGFIELD, iete) 





\S 


N. Y. Office: 50 Church St., 
New York 7, N. Y. 


at 
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Kelly Is Appointed 
Brakeblock Vice President 


William T. Kelly, Jr. has been elected 
first vice president of American Brake- 
blok Division of American Brake Shoe 
Company. In addition to his new duties, 
he will continue as president of the 
Kellogg and Engineered Castings divi- 
sions. 


U. S. Steel Appointments 
Include Sentner and Reed 


Richard F. Sentner has been named 
assistant vice president—sales, United 
States Steel Corporation of Delaware. 
The appointment was effective January 
1, 1948. 

Appointment of M. W. Reed, vice 
president—engineering for Carnegie-IIli- 





nois Steel Corporation, as chief engineer, 


United States Steel Corporation of Dela- 
ware, became effective the same date. 


Hooker Promotes Edwards 
To Handle Correspondence 


John P. Edwards has been promoted 
to the sales development department of 
Hooker Electrochemical Company, Ni- 
agara Falls, N. Y. and will handle tech- 
nical correspondence with respect to 
the use and application of Hooker chem- 
icals, 


Edwards was graduated from the Uni- 
versity of Minnesota in 1940, and since 
coming to the Hooker Company that 
year, has been associated with the proc- 
ess study group. 


Kearsarge 166 





LUBRICATES (7S5ELF 


. - - lasts longer in steam service 


This rod packing beats both heat and wear because it 


is continuously self-lubricated. 


Its accordion-folded center’ block forms a reservoir 
for the preserving lubricant, keeps the packing pliable 
and increases its service life. Kearsarge 166 gains addi- 
tional resiliency from its red rubber expansion back— 
thus, seals better with less takeup. 


For greater wear resistance, the whole is wrapped in 
a double fold of long-wearing asbestos cloth. 


Like Kearsarge 166, each Johns-Manville Packing is 
designed to do its particular job better. That’s why 
J-M Packings are so popular in the oil industry. 
At your Supply House or write Johns-Manville, 
Box 290, New York 16, New York. 
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Du Pont Tetraethyl 
Organization Is Announced 


A large fleet of tank cars is now 
being used for deliveries of Du Pont’s 
tetraethyl lead anti-knock compounds 
directly to the oil refining industry. 

District sales offices and laboratories 
were opened last month throughout the 
country, along with two new general 
laboratories where Du Pont will con- 
tinue research in the tetraethyl process, 

With the new year, Du Pont began 
marketing direct to refiners tetraethy] 
lead anti-knock compounds, this after 
making tetraethyl lead for 24 years. For 
a long period Du Pont has marketed 
antioxidants, colors and metal deactiva- 
tors for motor fuels, as well as antioxi- 
dants, corrosion inhibitors, fluorescent 
agents and extreme-pressure lubricant 
bases for petroleum lubricants. The com. 
pany has now expanded its business into 
the entire line of petroleum additives. 

Laboratory managers named include: 
Iver T. Rosenlund, Road-Test Labora- 
tory, and Kenneth C. Edson, District 
Laboratory at El Monte, Calif.; Dr. 
Austin B. Wilder, Chicago, and Donald 
W. Frison, Tulsa. All laboratories will 
be under the administration of J. R. 
Sabina, technical director of the petro- 
leum chemicals division. J. J. Mikita, 
former associate director of research 
for The Texas Company, will be directly 
in charge of the laboratories. 

District sales offices have been estab- 
lished with district managers as fol- 
lows: David H. Conklin, Los Angeles; 
Joseph A. Hyland, Houston; Charles 
Wirth III, Tulsa; Earl G. Bennett, Chi- 
cago, and Norman W. Kent, Wilming- 
ton, Del. Ray E. Miller, formerly a vice 
president of Warren Petroleum Corpo- 
ration, Tulsa, is sales director for petro- 
leum additives, with Emory M. Fanning 
as sales manager. 


J. L. Miller Promoted 


J. L. Miller, production superintendent 
at the Zelienople, Pa. Johns-Manville 
factory since 1942, has been appointed 
plant manager, succeeding S. K. Cooper, 
resigned. Miller spent several years in 
the Johns-Manville laboratories where 
he specialized in research and develop- 
ment activities concerned with refrac- 
tories and insulating brick. 

A ceramic engineer by education, Mil- 
ler joined Johns-Manville in 1934. 


Fire Detector Approved 


The MSA carbon monoxide and fire 
detector which detects fire in the bag- 
gage and cargo compartments of trans- 
port aircraft, has been approved by the 
Civil Aeronautics Administration. The 
instrument manufactured by the Mine 
Safety Appliances Company was ap- 
proved under the specifications refer- 
enced in the CAA Technical Standard 
Order TSO-Cl which establishes the 
performance requirements for this type 
of instrument. 


Chemicals Sales Manager Named 


Appointment of William J. Hennessy 
as Pittsburgh district sales manager for 
the special chemicals division of the 
Pennsylvania Salt Manufacturing Com- 
pany has been announced. Hennessy, 
who joined Pennsalt in 1935, will super- 
vise special chemicals sales operations 
in the Pittsburgh, Cincinnati, Cleveland, 
Buffalo and Altoona Territories. 
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project Engineering Opens 
New Shop on Long Island 


The initial step in a planned expansion 








manufacturers. William B. Ashland _ is 
vice president of the new firm, with 
Richard A. Laitinen named as secretary 
and treasurer. 


















a aie program of Project Fabrication Cor- Both Decker and Ashland are vet- 
Ont s poration, steel fabricators, has been com- erans of more than 30 years in the mre. 
pounds pleted with the opening last month of its ing field, each tang been spencer 
de new shop in College’ Point, L. 1, New with SKF Industries, Inc., in the New 
Fatories York. This shop was specially designed York area. 
out the for the fabrication of larger items of : 
iT Pes equipment. eos Air Reduction Company Forms 
a. Project Fabrication Corporation, ew West Coast Subsidiary 
SS. President J. P. O’Donnell ee is ees Second C , peti 
<gan backed by a corps of over 90 designers ir Reduction Company has forme 
raethyl and engineers who work out either spe- a new wholly owned subsidiary, the Air 
= cial equipment or complete plants to Reduction Pacific Company, to Rong 
wt For meet the requirements of clients. Equip- on the business in the ee region - 
arketed ment manufactured by the Project Fab- the United States including ne geen 
a rication Corporation together with any San Francisco, ee, aque. a _ 
intioxi- standard equipment purchased to com- and Seattle sales districts. a rl o 
ere plete a given plant, is erected and ini- which embrace = or oon .o- 
>ricant tially operated in the field by its affiliate, western states, wi retain their identity 
e com- the Project Construction Corporation. within the new Presa: gall ‘i : 
Ss into Project Fabrication Corporation and A. Figen Coast Di =e mm 
litives, its affiliates design and fabricate special S acl i i oh oe of Ate Weduction 
clude: machinery and equipment such as Pane C ans resis tht Foasex son gym 
abora- powder mixers, steam jacketed and in- — Fr ee ae . 
— sulated agitator tanks, high speed die- 8" *Tancisco. 
+ Dr. casting machines, carbon steel and stain- 
donald less steel high pressure vessels in ac- Marsh Upped by U.S.I. 
s will cordance with the ASME and API- William P. Marsh, Jr. has been named 
z. R. ASME codes, and fabricated pipe. executive vice president of U. S. fate 
2etro- - " ae 1 is ye y ~ 
tp ‘ trial Chemicals, Inc. With U. S. I. for 
Likita, New Bearing Company ten years, he has been a vice president 
search ls Organized in New York of the company since 1943, and a direc- 
pecay Xan th A ' tor since April, 1947. 
Organization of Dale Bearings, Inc., 
estab- to specialize in the engineered applica- Wew Canadian Agent 
; fol- tion and sale of anti-friction bearings, ; rs 
geles; has been announced by Clayton A. Lachapelle Engineering Equipment 
harles Decker, president. Offices will be has been named Fisher Governor Com- 
, Chi- opened at 1974 Broadway on January 2, panys sales representative in Quebec, 
ming- 1948, to distribute the anti-friction bear- with headquarters in Montreal. Lacha- 
1 vice ing products of several nationally known pelle will replace the present represen- 
Oorpo- 
etro- 
nning The RIGHT Answer 
To Screening, Filtration and Sifting Problems 
¢ ° , 
des Multi-Metal Wire Cloth, by the Hiece, 
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| All Metals We 
rs in / S, CaVveS Whatever type Multi-Metal wire and filter cloth 
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- money-saving advantages. Every square inch of 
rr “ a Multi-Metal wire cloth is designed to give long 
Mil- 4 life under corrosive conditions—stand up under 
heavy pressures—step up output—protect 
product purity. It’s no wonder so many proc- 
essing industries use Multi-Metal wire and 
fire filter cloth for efficient plant operation. 
bag- 
ans- Multi-Metal wire cloth is available by the piece, 
— yard or roll. Standard meshes, weaves and 
line metals can be promptly supplied from stock. 
ap- Special types can be made on order. 
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vpe Write for free catalog. Better still, send along 
a sample of the cloth you now use for 
recommendations. 
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pe More than 35 years‘ of WIRE CLOTH COMPANY, INC 
~ service fo process industries 1350 Garrison Ave., New York 59, N. Y 
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Peerless Vertical 
Turbine Pump 





For a dependable source 
of clean water, Peerless 
Vertical Turbine Pumps 
are recognized leaders in 
the field; noted for their 
adaptability to widest 
pumping conditions. 
Install these deep well 
pumps with the type of 
drive most suitable to 
your application. Capa- 
cities from 15 to 30,000 
g-p.m. are obtained from 
all practicable depths. 








You're assured of full tur- 
bine pump utility and 
capacities with an ex- 
tremely compact installa- 
tion. Ideal for pumping 
from short or medium 
settings; capacities up to 
30,000 g.p.m. are deliv- 
ered from sumps, pits and 
surface water sources. For 
booster service, circulat- 
ing, de-watering and a 
host of other applications. 








{nstall this versatile Peer- 
less Vertical Turbine type 
Fire Pump, with proper 
fittings, for a permanent 
and reliable water supply 
for adequate plant fire 
protection. Underwriters 
appreved, these pumps 
produce from 500 to 2000 
&-p.m. against heads to 
285 ft. Extremely simpli- 
fied in piping arrange- 
ment. 


Engineering Information Available on All 
Three Vertical Turbine Types 


Write to nearest office stating what your pumping 
conditions are; give diameter and depth of well, 
distance to water, capacity desired, total head, type 
of lubrication (oil or water) and 
type of drive. The bulletin that 
specifically describes the pump to 
fit your specific needs, together 
with appropriate engineering data 
will be furnished. Plan with Peer- 
less Vertical Turbine Pumps! 








PEERLESS PUMP DIVISION 


Food Machinery Corporation 
Factories: Los Angeles 31, Calif.; Quincy, lil.; indianapolis, ind. 
District Offices: Chicago 40, 4554 N. Broadway. Philadelphia 
Office: Suburban Square, Ardmore, Pennsylvania; 
Atlanta Office: Rutland Building, Decatur, Georgia; Dallas 1, 
Texas; Fresno, California; Los Angeles 31, California 


* ” 
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BLAW- KNOX 


Aguatomie 
FOG NOZZLES 
DO NOT FAIL! 


Wide clear passages through 
the heart of this dependable 
Fog Nozzle makes it virtually 
nen-clogging—alwaysreliable. 


if fights fire with the water 
ayailable—maintains its fog 
pattern under low pressures 
in €mergency. 


Fine but forceful fog gives 
maximum cooling and quench- 
ing effect and drives to the 
_ base of the fire in spite of 
drafts and turbulence. | 


BN 
r 


Blaw-Knox offers 
Stondord Wet and 
Dry Pipe Systems, os 
well as Thermostaticolly 
Controlled Pre-Action 
ond Deluge Systems. 





Write for details. 


BLAW- “KNOX 


SPRINKLER DIVISION 


832 Beaver Avenue, N.S., 
Pittsburgh 12, Penna. 





tative, Mechanical Equipment Company. 

C. W. Lachapelle, who heads up the 
company bearing his name, has been in 
the control and instrumentation field 
17 years. He was with Minneapolis- 
Honeywell in Montreal until last June 
when he took over the business estab- 
lished by his father in 1914. 


Blaw-Knox Named Agents 


Blaw-Knox Company has been ap- 
pointed by Emery Industries Inc., as 
exclusive licensing agent in Great Brit- 
ain for the continuous fat-splitting proc- 
ess covered by patents of Proctor & 
Gamble Company and Emery Industries 
Inc. 

The process is one of several methods 
for the production of glycerine for syn- 
thetic resins and pharmaceuticals; and 
fatty. acids for soaps, cosmetics and 
chemical products. 


Blackmer Sales Manager 


Appointment of George A. Baldwin 
as manager of the Los Angeles Sales 
Office of Blackmer Pump Company has 
been announced. 

Before joining the Blackmer organiza- 
tion, Baldwin was associated with the 
William W. Garrison advertising agency 
of Grand Rapids. 


Brake Shoe Promotes Two 


N. George Belury has been appointed 
vice president of the engineered castings 
division of American Brake Shoe Com- 
pany and Harry C. Platt has been named 
works manager. 

Belury, former sales manager, has 
been with Brake Shoe Company since 
1937. Platt, formerly division metallur- 
gist, has been with Brake Shoe’s Metal- 
lurgical Department since 1942. 

Both men will continue to be located 


in Rochester, N. Y. 


Hewitt Names Distributor 


Industrial Equipment Company of 
Louisville, Ky., has been named dis- 
tributor of the Hewitt Rubber Divi- 
sion’s line of industrial hose, belting and 
packing, Hewitt-Robins Inc., has an- 
nounced. William A. Mivelaz, owner of 
the Industrial Equipment Company, says 
his company will serve all industries 
within a 45-mile radius of Louisville., 


National Transfers Harris 


The National Supply Company has 
transfered Lloyd A. Harris, Diesel en- 
gine specialist, from the company’s Su- 
perior engine division, Springfield, O., 
to the plant products division. Harris 
will represent National Supply in the 
sales and service of Superior engines in 
all branches of the oil industry, and has 
already assumed his new duties with 
headquarters in Houston. 


Fairbanks-Morse Changes 


J. C. Elmburg, manager of the Fair- 
banks, Morse & Company’s_ Boston 
Branch House, has been transferred to 
Atlanta, Ga., and will be manager of 
that area. He replaces G. N. Van Epps, 
recently resigned. 

V. O. Harkness, who has been manag- 
er of the diesel division at Chicago head- 
quarters, has been appointed manager of 
the Boston branch and T. M. Robie of 
Chicago named manager of the general 
diesel sales division. 





McKinnis and Barrick 
Are Named by Girdler 


Ronald B. McKinnis has been ap- 
pointed manager of technical services 
and Gaylord L. Barrick named head 
process engineer of the Votator division 
of The Girdler Corporation, Louisville 
Ky. 
McKinnis, Ph.D. from the University 
of Pittsburgh, served seven years as 4 
fellow in the Mellon Institute and is 
widely known as a food technologist, 

Barrick joined the Votator division jn 
1943, and went into the process depart- 
ment in January, 1946. His M. Ch. F 
degree is from the University of Louis. 
ville and he has done graduate work at 
Purdue. 


Gibson Heads GE Division 


Robert L. Gibson has been named 
manager of a newly created personnel 
division of General Electric’s Chemical 
Department which has responsibility for 
matters pertaining to employe relations, 
union relations, community relations and 
educational activities in the various divi- 
sions and plants of the department. Gib- 
son, with GE for 20 years, also will con- 
tinue as manager of the advertising and 
sales promotion division. 


Fleming Succeeds Boyd 


Hart H. Fleming, a vice president and 
director has been named president of 
National Foam System, Inc., Philadel- 
phia, succeeding Fisher L. Boyd, who 
has been named chairman of the Board. 

George Blair was reelected as vice 
president of National Foam System, 
with L. H. Souder named treasurer 
as well as secretary. 


Southwests 


Largest Facilities 


CORROSION 
PREVENTION 





For Hot Dip Galvanizing - Vinyl and 
Thermo Setting Phenolic Amercoat 
Plastic Coatings - Pipe, Tanks, 
Structural Steel, wherever corrosion 
or contamination is existent - Fac- 
tory and Field applications. 


PHOSPHATIZING - PICKLING 
SAND BLASTING METHODS 
BEFORE APPLICATION. 


Consult us for rates applicable to 
plant, also in transit service rates 
or Field applications. 


owe fo 


Galvanizing -— Amercoat Plastic Coating 
Electro Plating — Phosphatizing — Pickling 
and Oiling — Sand Blasting — Whse. Steel 
Products. 


Taylor 6111 





P. O. Box 7398 
HOUSTON 8, TEXAS 
Address Export Inquiries Above 
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patterson Appoints Cooper 
As Its Chief Engineer 


Ralph F. Cooper has been appointed 
chief engineer of The Patterson Foun- 
dry & Machine Company, East Liver- 
pool, Ohio. He will be in charge of all 
the company’s. mechanical engineering, 
both in the plant and in the field. 

Patterson’s engineering activities have 
been considerably broadened in scope 
and a corresponding increase of engi- 
neering department personnel is being 
made to accommodate the greater vol- 
ume of business resulting from wider 
sales coverage and expansion of equip- 
ment design for the chemical and proc- 
essing industries, officials declared. 

Cooper’s first mechanical and electri- 
cal work (in 1922) was with Miller 
Rubber Company. He was associated 
with that organization and with <Good- 
year Tire & Rubber Company for many 
years. 


Willis Succeeds Thornton 
As Standard Tube Head 

Standard Tube Company has ap- 
pointed Stanley L. Willis president and 
general manager, succeeding T. F. 
Thornton, retired. Willis, formerly vice 
president and general manager, after a 





WANTED 


design engineer for major 
New York petroleum refinery engineer- 
ing company. Prefer several years ex- 
perience in lubricating oil process de- 
sign or technical service. Key position 
available for man with ability and re- 
quired experience. Address Box 29-R, 
c/o Petroleum Refiner, Houston, Texas. 


Process 











ENGINEERS 
Mechanical and Chemical 


A major oil company actively engaged in 
construction of large synthesis plant, a 
number of natural gasoline and cycling 
plants, and other projects has several at- 
tractive openings for experienced engi- 
neers. Prefer men with five years or 
more of successful engineering experi- 
ence in refinery or gasoline plant design, 
operation, or construction. Positions are 
in Engineering and Construction Section, 
location Mid-Continent area. Salary and 
responsibility will be commensurate with 
experience and ability. Address: Box 
78-R, c/o Petroleum Refiner, Houston, 
Texas. 








Cooling Tower Consulting 
Specialist 


Performance & Stress Analyses 
STANLEY W. KRYSZEWSKI 
Lic. Prof. Eng. N. Y. 

14 Christopher St., Carteret, N. J. 
Write for Particulars 








Spent 
FULLERS EARTH 


© We buy it 
© We invite your offers 
© We serve leaders in the industry 


THE DICKERSON COMPANY 


Drexel Building Philadelphia 6, Pa. 














long experience in the welded tubing 
industry, joined Standard in 1943. 
Standard Tube recently completed 


construction of a new plant at 24400 | 


Plymouth Road, Detroit, which is now 
the headquarters. 


Wheelco Opens Cleveland 
Office With Canto As Head 


Wheelco Instruments Company, Chi- 
cago, has announced appointment of 
J. P. Cantor as district manager of the 
new Cleveland district office located at 
4501 Prospect Avenue. Complete sales, 
engineering and service facilities will be 
available at the new location. 

Clarke H. Joy, who formerly directed 
Wheelco sales in this area has formed 
Clarke H. Joy Company, specializing 
in the resale of industrial temperature 
controls and combustion safeguards, in- 
cluding Wheelco products. 

Herbert Proske, veteran Wheelco 
sales representative, has recently been 
promoted to the position of assistant 
district manager of the Wheelco New 
York office. 

Wheelco’s Washington, D. C. office 
has been moved to 2285 Rhode Island 
Avenue. Robert Smith is in charge. 


Goodrich Announces 
New Type of Rubber 


A new type American rubber that can 
be compounded and vulcanized in a 
wide range of soft to hard compositions 
has been announced by the B. F. Good- 
rich Chemical Company, Cleveland, 
Ohio. The new product, to be known as 
“Hycar P.A.,” is technically identified 
as a polyacrylic ester and is an elasto- 
meric material resembling natural, pale 
crepe rubber in appearance. The vulcan- 
ized forms exhibit outstanding resist- 
ance to heat, oils, ultraviolet light, ozone 
and gas diffusion, and non-rigid com- 
pounds show extremely good flexing life. 
Compounding, molding, extruding, cal- 
endering and curing operations are read- 
ily accomplished with standard rubber 
processing equipment, it was claimed. 

Available in both dry and latex forms, 
“Hycar P.A.” in the unvulcanized state is 
expected to find many applications as an 
adhesive and as a coating or impregnant 
for fabrics and papers. Vulcanized prod- 
ucts have shown outstanding perform- 
ance as heat-resistant coatings on fab- 
rics, heat and oil-resistant gaskets, hose, 
belting, oil seals and other mechanical 
applications. 


Saran Rights Released 


The Dow Chemical Company last 
month announced that the company had 
formally released its trademark rights 
to the name “saran” permitting it to 
become the descriptive name of the 
product. The action was taken “in the 
interest of simplifying identification on 
various plastic materials whose chemi- 
cal names have for years been confus- 
ing to press, trade and consumer alike,” 
officials said. 


Howe Joins Quaker Oats 


J. J. Howe, formerly supervisor of 
technical sales and development for 
Heyden Chemical Corporation at Gar- 
field, New Jersey, has joined the tech- 
nical sales staff of the Chemicals De- 
partment of The Quaker Oats Com- 
pany, Chicago. 
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GIVE WORN PARTS 
NEW LIFE BY 
METALLIZING 


Yes, METALLIZING is the modern 
maintenance method. Metallizing 
reduces maintenance and replace- 
ment costs. Metallizing combats 
corrosion and lengthens service 
life. 11 years successful experience. 
Write for details and prices. 


GENERAL METALLIZING 
& MACHINE CO. 


1409 Elysian St. Phone F-4738 
Houston 10, Texas 





OF ANY 
PLANT... 


. . IS ITS BATTERY OF 


HEATERS 


BORN ENGINEERING CO. 


TULSA, OKLAHOMA 





If you need dependable Turbine repairs 
in a hurry, call us. We are completely 
equipped to repair and dynamically bal- 
ance turbine rotors and any High Speed 
rotating elements in our modern shops. 


25 Years Successful Experience 
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